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1. ABSTRACT 


This is the final report of the Fiber Optic Control System Integration (FOCSI) Program summarizing 
the integration, testing, and operation of the Electro-Optic Architecture (EOA) and optic sensors 
delivered by McDonnell Douglas Aerospace-East (MDA-E) to NASA-Dryden for flight testing. 

2. PROGRAM OVERVIEW 

The optical sensing system consists of ten optical sensors of various optical sensing technologies 
and one EOA to decode the ten sensors and convert the optic signals to electric signals which are 
sent to NASA’s data acquisition system. One of the challenges in this program was to have one EOA 
decode as many different sensing technologies as feasible to advance a little explored area of 
technology. The approach until now is one EOA for each type of sensing technology which has the 
benefit of providing tailored decoding for that sensor resulting in excellent results. That is not a 
viable approach in the space limited and weight conscious aircraft environment because each sensor 
type needs a separate EOA. A single EOA for all sensors not only saves space and weight, it is the 
vehicle management system (VMS) concept of one processing area which can handle multiple tasks, 
and VMS systems are already the systems of choice for the next generation of military aircraft. 

3. SUMMARY 

The performance of the EOA and sensors is good considering one EOA decodes a several types of 
sensors which vary widely in their optic characteristics, however, the performance of the EOA is 
poor when comparing the EOA and sensor performance to the traditional electrical aircraft sensors. 
The performance of the EOA and digital sensors is very close to the performance of the traditional 
sensors while the performance of the EOA and analog and time rate of decay (TRD) sensors is very 
far from the performance of the traditional sensors. 

The EOA and digital sensors produce consistent and stable results. EOA decoding of digital sensors 
is little affected by noise, is able to overcome some variations in optical code plates, and is not 
affected by temperature, altitude, or vibration. 

The EOA and analog sensors produce noisy and varied results. EOA decoding of analog sensors 
is sensitive to variations in power levels, is sensitive to noise, is sensitive to some variations in code 
plates, and is sensitive to EOA temperature. Analog decoding is not affected by altitude or vibration. 

The EOA and TRD sensors produce noisy results due to a poor optic source. 

The EOA fails to meet the electromagnetic interference (EMI) emission limits due to spikes in the 
data, but the EOA is not an EMI threat to the aircraft since the data outages are few and the majority 
of the outages are small. 

4. OPTIC TEST RESULTS 

4.1. EOA CCD Array and TRD Sources and Receivers 

The optic test results reflect the mixed success and failure of EOA performance. The data in Table 1 
shows that the sources and receivers of EOA #1 and EOA #2 had only minor differences in optic 
performance. However, EOA #2 does perform better than EOA #1 as explained in section 4. 1.1. 3. 

4.1.1. EOA CCD Array Source 

4. 1 . 1 . 1 . Specification Failures 

The power spectral density failure results in sensor return signals that are lower than expected which 
can cause problems depending upon the receiver range. Fortunately, the CCD array receiver is able 
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to receive lower power signals than originally expected, however, signals in the lower part of the 
receiver bandwidth are affected by receiver noise. These signals also have less resolution when fed 
to an analog to digital converter than signals in the upper portion of the receiver range due to the 
internal workings of the CCD array. For sensors with high insertion loss, the failure of the source 
to meet power spectral density requirements results in a degraded ability to decode the sensors 

The wavelength range failure is due to the failure to meet the power spectral density requirements. 
The maximum power of the source spectrum is within the correct wavelength range, however, this 
test records the wavelength range covered by the spectrum which meets or exceeds the minimum 
power spectral density. This is not a serious failure. 

The excitation off leakage allowed failure may result corrupted sensor signals. The area CCD array 
requires the source to be off when it shifts out its information, otherwise, the optic signals will be 
exciting the CCD array as the information in the array is being moved through the array. The leakage 
failure of the source is not serious for two reasons: the sources only failed by 0.9dB and 2.0dB, and 
the method of measurement. Since the source is pulsed, an optic to electric converter had to be use 
to compare the source on and off levels. This converter had a large gain which may have introduced 
an error causing the leakage to appear greater than actual. 

The required rise and fall time failures are due to the resolution of the oscilloscope. During the test, 
different resolutions resulted in different rise and fall times. As the resolution increased, the rise and 
fall times decreased. The resolution could not be made small enough to accurately measure the rise 
and fall times. 

4. 1.1.2. Specification Successes 

These successes contribute greatly to successful sensor decoding. Meeting power variation with 
wavelength prevents a sensor signal which covers too much of the receiver range thus allowing the 
receiver dynamic range to vary with temperature and still receive the entire sensor signal. Meeting 
power variation with time prevents a sensor signal which varies too much and exceeds the receiver 
range. The power variation with time was observed to be very slow which is important to properly 
decode analog sensors since the effects of the source must be removed. A slowly varying source 
ensures that the source spectrum which the processor uses to condition the sensor signal is the same 
spectrum which excited the sensor. 

Meeting repeatability creates sensor signals which consistently fall within a certain receiver power 
range. This allows consistent sensor decoding since it minimizes the effects of the receiver having 
better resolution at the higher power levels than at the lower power level. It also helps to keep the 
sensor signal in the range of the receiver at all times. 

4. 1 . 1 .3. Performance Notes 

The performance of the CCD array source and receiver in decoding the analog and digital sensors 
differs between the EOAs. EOA #2 is able to decode more sensors than EOA #1 because of a slightly 
different placement of an optical block which is used to reduce optical reflections. The optical block 
is placed near the 900nm wavelength for both EOAs, but the optical block in EOA #2 is closer to 
the shorter wavelengths. Because of the shape of the power spectrum, the position of the optical 
block causes EOA #2 to have a smaller power variation over wavelength, a higher power spectral 
density, and more power at the 900nm wavelength. These differences allow EOA #2 to better decode 
sensors which vary to the extremes within their optical specifications. 
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4.1.2. EOA TRD Source 


The peak power and wavelength range failures cause much difficulty in decoding the temperature 
TRD sensor. The failure to meet the minimum peak power results in a weak sensor signal which 
is more susceptible to corruption by the source because the source fails wavelength range. The 
source wavelengths overlap the sensor signal wavelengths so the source corrupts the sensor signal. 
The peak power of source spectrum is from 650nm to 700nm, but the source has significant power 
extending to lOOOnm. The sensor signal range is from 700nm to 900nm. 

The source modulation depth could not be measured since the power level of the source could not 
be adjusted. The small source variation during normal operation aids sensor decoding because it 
helps provide a consistent sensor signal. 

4.1.3. EOA CCD Array Receiver 

The expected and actual results of these tests are in different units so the results are limited in value. 
The CCD receiver display relates power levels to CCD array pixel values instead of dBm, and a pixel 
value cannot be translated to dBm. The difference between pixel values, however, can be converted 
to dB so the range was calculated by this method. The calculated range is only good for room 
temperature since the noise and saturation levels change with temperature. 

4.1.4. EOA TRD Receiver 

These tests are not possible since there is no source power level adjustment or display. 
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WDM CCD SOURCE 


WDM CCD SOURCE 

SPEC. 

EOA#l 

P/F 

EOA #2 

P/F 

Allowed Power Variation 
with Wavelength 

< 6.0 dB 

4.75 dB 

P 

2.4 dB 

P 

Allowed Power Variation 
with Wavelength 

< 6.0 dB 

1.75 dB 

P 

0.75 dB 

P 

Repeatability 

<8.0 dB 

0.50 dB 

P 

1.125 dB 

P 

Power Spectral Density 
(PSD) 

>-38.0 

dBm/nm 

-46.4 dBm/nm 
(max. is -41.3) 

F 

-45.6 dBm/nm 
(max. is -43.375) 

F 

Wavelength Range 

< 750nm 
> 900nm 

None of the spec- 
trum meets the 
PSD 

F 

None of the spec- 
trum meets the 
PSD 

F 

Excitation Off Leakage 

>20 dB 

19.1 dB 

F 

17.0 dB 

F 

Repetition Rate 

100 +/- 1 
pulses/sec 

100 pulses/sec 

P 

100 pulses/sec 

P 

Source Duty Factor 

90+/- \% 

89.6% 

P 

89.6% 

P 

Required Rise Time 

< lOOnsec 

20.0 fisec 

F 

28.0 jisec 

F 

Required Fall Time 

< lOOnsec 

28.0 fisec 

F 

28.0 fisec 

F 

WDM TRD SOURCE 

Peak Power 

>-17.5dBm -37.8 dBm 

F 

-34.0 dBm 

F 

Wavelength Range 

> 650 nm 1 
< 675nm 

650nm to lOOOnm. 
None of the spec- 
trum meets the 
PSD 

F 

650nm to lOOOnm. 
None of the spec- 
trum meets the 
PSD 

F 

Repetition Rate 

<1000 

pulses/sec 

996 pulses/sec 

P 

990 pulses/sec 

P 

Source Modulation 
Depth 

>15 dB 

0.2dB of normal 
variation 

N/A 

source adjustment 
not possible 

N/A 

| WDM CCD RECEIVER | 

EOA #1 and EOA #2 (Test results are the same) 

Saturation Level 

>-60 

dBm/nm 

CCD array pixel value of 910 (actual value from sen- 
sor displays) 

Dark Current Level 

<-86 

dBm/nm 

CCD array pixel value of 30 (value obtained from 1 

Litton) 1 

Dynamic Range (at room 
temperature only) 

>26 dB 

29.5 dB (This is the calculated range, and it only ap- I 
plies at room temperature.) 1 


WDM TRD RECEIVER - Tests not possible: no source adjustment or receiver display. 


Optic Test ResuSts for WDM CCD Array and TRD Source and Receiver 


Table 1 
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4.2. Sensors 


The optic sensor test results reflect the mixed success and failure of the sensors performance. In 
general, the digital and time rate of decay(TRD) sensors performed well, but the analog sensors 
performed poorly. The data in Table 2, Table 3, Table 4, and Table 5 shows the large variance in 
the code plate characteristics of similar sensors. Large differences even occur between the same 
sensors. These differences point to problems in the manufacturing process of the code plates. 

4.2.1. Digital Sensors 

The digital sensors meet most of the specifications, and the specifications which are not met did not 
prevent the EOA from decoding the sensors. However, those failures increased the difficulty of 
decoding the sensors. The sensor decoding algorithms had to be modified for the sensors with the 
worst optic failures so the EOA could decode them. Digital sensor data is in Table 2 and Table 3. 

The contrast ratio failures of 5dB and below are the failures which make decoding the sensors 
difficult. The sensors with failures of 5dB or less - mdder 1, leading edge flap (LEF) 43 and 45, 
and power lever control (PLC) 1 - needed their decoding algorithms fine tuned to their optic 
spectrum in order for the EOA to be able to decode them. (The algorithm for PLC 1 was never 
revised because the optic code plate was found to be out of alignment, and it needed to be fixed before 
changing the algorithm. PLC 1 was not repaired.) Contrast ratio failures between 5dB and 6dB did 
not affect the ability of the EOA to decode those sensors. 

The insertion loss failure of LEF 43 contributes to effects of its contrast ratio failure. The high 
insertion loss causes the sensor signal to be near the receiver noise level so the sensor signal is easily 
corrupted by receiver noise. 

The wavelength range results for all of the sensors meet the specified range of 750nm to 900nm. 

The channel width failures are either not large enough to effect sensor decoding or the widths of the 
channels are not an important factor in sensor decoding because the results of the channel width test 
do not correlate with the ability of the EOA to decode the sensors. 

The guardband width results are not important. After most of the testing was completed, Litton 
revised their sensors’ interface control documents and eliminated the specification for guardband 
width. This is permissible since the results do not correlate with the ability of the EOA to decode 
the sensors, and the locations of the guardbands in the sensor spectrums are not clear and were 
arbitrarily chosen during testing. The guardbands were originally specified so the EOA could easily 
distinguish between channels. 


5 



S DIGITAL SENSORS 

INSERTION LOSS 
(dB) 

CONTRAST 
RATIO (dB) 

WAVELENGTH 
RANGE (nm) 

SPEC. 

MEAS- 

URED 

P/F 

SPEC. 

MEAS- 

URED 

P/F 

First 

Channel 

Last 

Channel 

P/F 

Stabilator 1 

<24.0 

21.0 

P 

>6.0 

6.8 

P 

758.6 

861.8 

P 

Stabilator 2 

<24.0 

16.6 

P 

>6.0 

9.0 

O 

759.0 

864.6 

P 

Rudder 1 

<24.0 

17.1 

P 

>6.0 

3.1 

F 

759.4 

873.4 

P 

Rudder 2 

<24.0 

17.6 

p 

>6.0 

6.6 

P 

758.6 

867.4 

P 

Rudder Pedal 1 

<24.0 

17.2 

P 

>6.0 

8.2 

P 

759.4 

867.0 

P 

Rudder Pedal 2 

<24.0 

21.7 

P 

>6.0 


F 

765.8 

867.0 

P 

Power Lever Control 1 

<24.0 

22.5 

P 

>6.0 

4.8 

F 

753.0 

877.4 

P 

Power Lever Control 2 

<24.0 

19.0 

P 

>6.0 

5.9 

F 

760.2 

885.0 

P 

Leading Edge Flap 43 

<28.0 

29.4 

F 

>6.0 

■H 

F | 778.6 

886.6 

P 

Leading Edge Flap 45 

<27.0 

22.6 

P >5.0 

1.6 

F 

777.8 

888.6 

P 


Optic Test Results for Digital Sensors (part 1 of 2) 

Table 2 


DIGITAL SENSORS 

NUMBER 

OF 

CHAN- 

NELS 

CHANNEL WIDTHS 
(nm) 

GUARDBAND 
WH)THS(nm) 
(expect 2.5nm) 


Smallest 

Largest 

P/F 

Smallest 

Largest 1 

Stabilator 1 

12 

8.5+/- 0.5 

8.0 

8.8 

P 

2.2 

7.2 j 

Stabilator 2 

12 

8.5+/- 0.5 

8.0 

8.8 

P 

1.8 

5.8 

Rudder 1 

13 

8.5+/- 0.5 

8.0 

8.8 

P 

2.2 

3.8 

Rudder 2 

13 

8.5+/- 0.5 

7.6 

8.4 

F 

2.0 

3.6 

Rudder Pedal 1 

13 

8.5+/- 0.5 

7.6 

8.8 

F 

2.0 

3.8 

Rudder Pedal 2 

13 

8.5+/- 0.5 

7.8 

8.8 

F 

1.8 

3.6 

Power Lever Control 1 

15 

8.5+/- 0.5 

7.2 

9.2 

F 

2.0 

2.8 

Power Lever Control 2 

15 

8.5+/- 0.5 

7.6 

9.2 

F 

2.0 

4.0 

Leading Edge Flap 43 

13 1 8.5+/- 0.9 

7.6 

9.6 

P 

N/A 

N/A 

Leading Edge Flap 45 

13 1 8.5+/- 0.9 

7.6 

10.8 

F 

N/A 

N/A 


Optic Test Results for Digital Sensors (part 2 of 2) 

Table 3 
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4.2.2. Analog Sensors 

The analog sensors meet most of the specifications, and the specifications which were not met only 
slightly increased the difficulty of decoding the sensors. The fact that the analog sensors are noisy 
when decoded is mostly due to the EOA, however, the sensor dynamic range factors into the 
problem. Analog sensor data is in Table 4 and Table 5. 

The reference integrity failures slightly increase the noise of the sensors during decoding, but they 
do not account for the poor integration test results. The pitch stick sensors will be used as an 
example. Pitch Stick 1 passes the reference integrity test by a large margin while Pitch Stick 2 fails 
the test by a significant margin, however, Pitch Stick 1 only performs slightly better than Pitch Stick2 
in the integration tests in Table 10. The integration data contains the effects of internal EOA noise 
as well as the reference integrity failure effects, and the amount of noise attributed to each cannot 
be determined. 

The dynamic range results are good, however, there are problems concerning dynamic range which 
include the variations between sensors. The specification of >7.5dB is half of the original interface 
control document value of 15dB. Reducing the dynamic range reduces the signal to noise ratio thus 
creating noisier sensor decoding. Even though the pressure sensor exceeds the specified dynamic 
range, the range is so small that the sensor value is greatly affected by small amounts of noise in the 
EOA decoding process. The pressure sensor vendor does not have this problem since they have an 
EOA and decoding algorithm tailored to the sensor. 

The dynamic range variations between sensors resulting from an inability to produce a repeatable 
analog code plate is another problem affecting the sensor decoding. The trailing edge flap and nose 
wheel steering sensors’ analog code plates were made the same yet the dynamic range varies widely. 
As a result, the EOA decoding algorithms were modified to work with the dynamic range of a 
specific sensor. This would not be necessary if the dynamic range were consistent or larger. 

The insertion loss results are good except for the large variation between sensors. The only insertion 
loss failure, Pitch Stick 2, is very close to passing and is not a concern. The variation of insertion 
losses shows the inconsistency in the manufacturing process, but does not affect EOA decoding 
since the largest difference in insertion losses is 9.1dB which is much smaller than the ~30dB range 
of the EOA receiver. 

The results of the number of channels, the channels widths, and the wavelength centers are 
satisfactory. 

The rotary analog code plates of the trailing edge flap and nose wheel steering sensors all have 
anomalies on the ends of the optic tracks, however, the anomalies seemed to be just outside of the 
sensors’ operational range so they are not a concern. Each end of an optic track is different, but in 
general, the reference and signal tracks are not consistent In some cases, the reference is not a 
constant power level while the signal track is constant In other cases, the signal track varies too 
much. 
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ANALOG SENSORS I INSERTION LOSS 8 DYNAMIC RANGE 


SPEC. 



Pitch Stick 1 


Pitch Stick 2 


Trailing Edge Flap 1 


Trailing Edge Flap 2 


Nose Wheel Steering 1 I < 20.0 13.6 


Nose Wheel Steering 2 < 20.0 19.1 


Total Pressure 
4030-32-01 


<20.0 15.7 


< 20.0 20.2 


<20.0 16.8 


<20.0 11.1 


< 17.5 16.8 


P/F SPEC. iMEAS- P/F 
URED 


>7.5 


>7.5 


>7.5 


>7.5 


>7.5 


>7.5 


>2.7 




REFERENCE 
INTEGRITY (dB) 

SPEC. 

MEAS- 

URED 

P/F 

<-26.0 

-67.1 

P 

<-26.0 

-13.3 

F 

<-26.0 

-7.6 

F 

<-26.0 

-19.4 

F 

<-26.0 

-14.5 

F 

<-26.0 

-1.6 

F 

<-30.0 

-59.4 

P 


Optic Test Results for Analog Sensors (part 1 of 2) 

Table 4 



ANALOG SENSORS 

NUMBER 

OF 

CHAN- 

CHANNEL WIDTHS 
(nm) 

WAVELENGTH 
CENTER (nm) 


NELS 

SPEC. 

Reference 

Signal 

P/F 

Reference 

Signal 

Pitch Stick 1 

2 

<75 

51.4 

50.2 

P 

776.2 

874.6 

Pitch Stick 2 

2 

<75 

45.8 

50.0 

P 

771.8 

885.0 

Trailing Edge Flap 1 

2 


50.6 

49.8 

P 

777.0 

875.4 

Trailing Edge Flap 2 

2 

<75 

51.0 

49.0 

P 

776.2 

875.4 

Nose Wheel Steering 1 

2 

<75 

50.2 

49.8 

P 

777.4 

875.4 

Nose Wheel Steering 2 

2 

<75 

49.8 

50.2 

P 

775.0 

875.8 

Total Pressure 
4030-32-01 

2 

<75 

63.8 

60.2 

P 

779.6 

885.0 


Optic Test Results for Analog Sensors (part 2 of 2) 

Table 5 


4.2.3. TRD Sensors 

The TRD sensors pass the optic tests, and are the best sensors for providing duplicate results. The 
data for the TRD sensors is in Table 6. 

The signal duration success is the key characteristic in determining that the sensors are performing 
properly. The duration of the sensor florescent time decay signal varies with temperature and 
determines the phase shift between the signal and the source. The EOA examines the phase shift 
between the signal and source signals to determine the temperature. 
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The power conversion efficiency for both temperature sensors actually passes if the entire sensor 
signal is taken into account instead of just the peak of the sensor spectrum. The test was conducted 
with just the peak of the source and signal spectrums and reflects a failure as a result. The test was 
performed this way due to the misunderstanding that the TRD receiver uses only the peak spectrum 
values. The TRD receiver actually uses the entire signal spectrum. 


TRD SENSORS 

SIGNAL 

DURATION(fisec) 
«3) room temp.) 

POWER 
CONVERSION 
EFFICIENCY (dB) 

CHANNEL 

CHARACTERISTICS 

SPEC. 

MEAS- 

URED 

P/F 

SPEC. 

MEAS- 

URED 

P/F 

# of 
Chan. 

Channel 

Width 

Channel 

Center 

Total Temperature 2 

175 

+/- 

125 

280 

P 

>-28 

- 49.1 

F 

1 

36.0 nm 

753 nm 

Total Temperature 3 

270 

P 

>-28 

-48.0 

F 

1 

36.0 nm 

753 nm 


Optic Test Results for TRD Sensors 
Table 6 


5. INTEGRATION TEST RESULTS 
5.1. EOA 

EOA #1 passed all of the functional tests. These were used to provide a quick test of EOA operation. 
The data is summarized in Table 7. The EOA chassis is able to thermally dissipate approximately 
100 Watts without cooling air so it will be able to easily dissipate 65.4 Watts. The optic functions 
and the electrical data bus performed as expected. The optic to electric conversion and the sensor 
value decoding were not checked in the functional tests. 

EOA #2 performs better than EOA #1 by decoding sensors with less noise and by operating reliably. 
This is due in part to optical differences explained in section 4.1.1 .3. EOA #1 also has had the 1553 
bus stop updating on many occasions including the altitude test, the vibration test, and when EOA 
#1 was powered for long periods of time with no tests being performed. This seems to be due to 
software halting in the decoding processor module. The root caused may be due to internal EOA 
noise which could be generated by many sources, several high frequency clocks, high frequency 
1553 data transfers, power supply switching, or decoding modules activity. A similar problem was 
present before the data acquisition card’s printed wiring board (PWB) was re-laid out to use better 
methods of electrical PWB lay out. The solution to the loss of EOA #1 1553 updates is to turn off 
power to EOA #1 and then turn on power; EOA #1 always returns to normal operation. EOA #2 
has never had this problem. This is probably due to EOA #2’s decoding modules being less receptive 
to internal noise. This may also explain why EOA #2 decodes sensors with less noise than EOA #1 . 

EOA decoding noise is dependent on the environment and may be high frequency noise affecting 
the CCD optic receiver. The receiver operates with very low power levels and is therefore more 
susceptible to noise than other electronics. Decoding noise is not as pronounced when the modules 
are on the vendor’s development backplane as it is when the modules are in the EOA chassis. On 
vendor backplane, the modules are not as close to each other, the 1553 data bus does not run next 
to the modules, and an inherently noisy switching power supply is not used. The confined EOA 
chassis is a different environment than the open development backplane so it is not unusual that the 
modules operate a little differently in the two environments. 
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EOA FUNCTIONAL 
TEST 

EOA FUNCTIONAL TEST RESULTS | 

Expected 

Actual 

P/F 

Power Dissipation 

< 76.5 Watts 

65.4 Watts 

P 

1553 Multiplex Bus 

No errors in 
transmission 
and good 
data transfer. 

Good data transfer. A nuisance error is reported, 
but it does not affect the data transfer. Suspect the 
test equipment is the source of the problem since 
the problem has been seen on other non-FOCSI 
tests. 

P 

EOA Spectrum 
Analyzer Mode 

Source and 
all sensors 
(except temp, 
sensor) 
visible on 
display. 

Source and all sensors except the temperature 
sensor are visible on the display. Digital sensors 
show a good digital pattern, and the analog sensors 
show the reference and signal channels. The 
attenuation for each sensor was adjusted so all 
sensors fell within the receiver range. 

1 


Integration Test Results for EO A 
Table 7 


5.2. Digital Sensors 

The EOA performs very well in decoding digital sensors that can be decoded, however, a small 
amount of noise does cause a few failures. EOA decoding noise is discussed in section 5.1. Good 
performance is expected since the EOA vendor also made the digital sensors except for the leading 
edge flap which could not be decoded. 

5.2.1. Stabilizer Sensor 

The EOA decodes the stabilizer sensor fairly well. The decode value is quite stable, although, there 
is some intermittent noise which causes the failures in the null offset and resolution tests. The overall 
results are good. 

5.2.2. Rudder Sensor 

EOA #1 cannot decode rudder 1, and EOA #2 has difficulty decoding rudder 1. This is probably 
due to the optical contrast ratio of less than 5.0dB. With EOA #2, the sensor output looks noisy 
which is reflected in the integration data, although, rudder 1 still performs fairly well. "When rudder 
1 was returned to the vendor for testing, the decoding algorithm was changed to so rudder 1 
performed very well, however, rudder 2 cannot use the same algorithm. The flight EOA rudder 
decoding algorithm is dependent on which rudder is flying. 

The EOA decodes rudder 2 sensor very well. The decode value is quite stable, although, there is 
some intermittent noise which causes the failure in the null offset test. The overall results are good. 
The rudder and rudder pedal sensors are the same, and the decode algorithms are only slightly 
different. 

5.2.3. Rudder Pedal Sensor 

The EOA decodes the rudder pedal sensors better than any other sensor. The range and resolution 
results are excellent, the linearity results are almost perfect, and there is hardly any noise in the 
decoded sensor signals. The only failure, by rudder pedal sensor 2, is very close to passing and is 
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not a concern. The rudder pedal and rudder sensors are the same, and the decode algorithms are only 
slightly different. 

5.2.4. Power Lever Control Sensor 

Neither EOA can decode power lever control 1. This is probably due to an optical contrast ratio of 
less than 5.0dB, or the sensor may have been damaged before the integration tests. When this sensor 
was returned to the vendor for testing, it was reported that the sensor was broken; the code plate was 
shifted and the shaft did not turn as freely as it should. The sensor may have been damaged before 
the integration tests were performed. 

EOA #2 decodes power lever control 2 very well while EOA #1 cannot decode the sensor. This is 
due to the different optics in the EOAs explained in section 4.1. 1.3. Power lever control 2 has its 
last channel at a wavelength of 885nm which is close to the limit of 900nm. EOA #1 does not receive 
signals as well as EOA #2 at this end of the spectrum, and the performance of power lever control2 
is proof. 

5.2.5. Leading Edge Flap Sensor 

The EOA decoding algorithms could not decode either leading edge flap sensor. Both sensors had 
optic failures which contributed to the decoding problem; see the optic test results in section 4.2.1. 
However, the main reason was due to the wide variation of the wavelength of the first channel on 
the code plate as the sensor was moved through its full stroke. The decoding algorithm searched 
for each channel, and because the location varied so much, the algorithm needed more time than the 
EOA update rate would allow. 

The decoding algorithms were changed after integration tests were performed at McDonnell 
Douglas so the leading edge flap sensors could be decoded. The algorithms were written to find the 
data channels at specific wavelengths. As a result, the algorithms will not decode the sensors if the 
data channels move from their initial locations. This could occur if the code plate shifts even slightly. 
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DIGITAL SENSORS 

NULL OFFSET 
(inches unless specified) 

RESOLUTION 
(inches unless specified) 


Specified 

Measured 

P/F 

Specified 

Measured 

P/F 

Stabilator 1 

< +/-0.018 

+/- 0.045 

F 

< +/— 0.018 

0.002 

P 

Stabilator 2 

< +/-0.018 

+0.052, -0.073 

F 

< +/-0.018 

0.022 

F 

Rudder 1 

< +/-0.0032 

+0.007, -0.011 

F 

< +/-0.0032 

0.001 

P 

Rudder 2 

< +/-0.0032 

+/-0.002 

P 

< +/-0.0032 

0.002 

P 

Rudder Pedal 1 

< +/— 0.0045 

+/-0.001 

P 

< +/-0.0045 

0.002 

P 

Rudder Pedal 2 

< +/-0.0045 

+0.004, -0.005 

F 

< +/-0.0045 

0.002 

P 

Power Lever Control 1 

<+/-0.325deg 

Not Decoded 

■ 

<+/-0.325deg 


■ 

Power Lever Control 2 

<+/-0.325deg 

+/-0.064deg 

P 

<+/-0.325deg 

0.079 deg 


Leading Edge Rap 43 

< +/-0.30deg 

Not Decoded * 


< +/-0.30deg 


■ 

Leading Edge Rap 45 

< +/-0.30deg 

Not Decoded * 


< +/-0.30deg 




Integration Test Resuits for Digital Sensors (part X of 2) 

Table 8 


DIGITAL SENSORS 


RANGE 
(inches unless 
specified) 


Spec. 


Measured 


P/F 


LINEARITY 


Slope 


Con- 

stant 


Standard Deviation 


Specified 


Meas. 


P/F 


Stabilator 1 


-h/- 3.56 


+/r- 3.56 


0.996 


0.008 


<+/-0.0356 


0.034 


Stabilator 2 


+/- 3.56 


+/- 3.56 


0.989 


-0.009 


<+/-0.0356 


0.051 


Rudder 1 


+/-0.665 


+/- 0.665 


0.986 


-0.004 


<+/-0.0033 


0.014 


Rudder 2 


+/-0.665 


+/- 0.665 


0.996 


0.002 


<+/-0.0033 


0.008 


Rudder Pedal 1 


+/-0.750 


+/- 0.750 


P 0.999 


0.001 


<+/-0.0019 


0.002 


Rudder Pedal 2 


+/-0.750 


+/- 0.750 


1.000 


0.001 


<+/-0.0019 


0.004 


Power Lever Control 1 


Power Lever Control 2 | 


0.000 to 
130.000 
degrees 


Not Decoded 


<+/- 0.175 


0.000 to 
130.000 


0.993 -0.539 


<+/- 0.175 


0.563 


Leading Edge Flap 43 


Leading Edge Rap 45 


+ 36,-7 
degrees 


Not decoded* 


Not decoded* 


<+/- 0.675 
degrees 


* Before the decoding algorithms were changed at the EOA vendor. 

Integration Test Results for Digital Sensors (part 2 of 2) 

Table 9 
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5.3. Analog Sensors 

The EOA performs poorly in decoding analog sensors for several reasons: the EOA decoding noise 
discussed in section 5.1., poor optical reference integrity test results slightly increase the decoding 
noise, and the decoding algorithms are dependant upon a consistent dynamic range (which did not 
occur) for the similar analog sensors. The last reason is due to the fact that the EOA vendor did not 
have the sensors to work with when writing the decoding algorithms so the algorithms were not 
tailored to the specific dynamic range of the sensors. 

5.3.1. Pitch Stick Sensor 

Pitch stick 2 broke during integration testing so the linearity data was not obtained. A small amount 
of strain was applied to the sensor and it broke apart. The mechanical design was very poor in that 
the two halves of the sensor were butt coupled and held together only by glue. 

The EOA decoding of the pitch stick sensors is the best of the analog sensors, however, a slightly 
incorrect expected dynamic range caused the range and linearity results to fail. The decoding noise 
does not affect these sensors as much as the other analog sensors, but the noise does cause the null 
offset results to fail. 

After the decoding algorithm was tailored to the correct dynamic range, the pitch stick sensor 
performs fairly well. EOA noise still prevents this sensor from providing excellent performance. 

5.3.2. Trailing Edge Flap Sensor and Nose Wheel Steering Sensor 

The nose wheel steering and trailing edge flap sensor code plates were made the same, and the 
decoding algorithms are only slightly different, yet the decoded performance of the sensors varies 
widely due to the wide variation in dynamic range. Only trailing edge flap 1 is decoded over the 
entire range with any accuracy to the amount of shaft movement. The other decoded sensor values 
either fail to relate to the shaft movement or only a portion of the shaft movement is decoded. 

After the decoding algorithms were tailored to the dynamic ranges of these sensors, the decoded 
sensor performance improved, but the overall decoded performance is still poor. The decoded 
values are very noisy, and the sensors’ linearity is poor. 

5.3.3. Total Pressure Sensor 

The EOA decoding algorithms could not decode the pressure sensor because the equation for the 
sensor signal received from the sensor vendor did not fit the location and dynamic range of the sensor 
as seen by the EOA CCD receiver. Modified algorithms enabled the decoded sensor value to wok 
over a portion of the pressure sensor range, but not enough to do integration tests on the sensor. 

The decoding algorithms were changed after integration tests were performed at McDonnell 
Douglas so the pressure sensor could be decoded over its full range. The algorithms were written 
for linear operation of the pressure sensor even though the sensor vendor used a third order equation 
to approximate the sensor response and get the desired accuracy from the sensor. The person writing 
the decoding algorithm felt that there was less error in using the linear method. 


13 


ANALOG SENSORS 

NULL OFFSET 
(inches unless specified) 


RESOLUTION 
(inches unless specified) 


Specified 

Measured 

P/F 

Specified 

Measured 

P/F 

Pitch Stick 1 

<+/-0.010 

+0.030, -0.039 

F 

<+7-0.010 

0.003 

P 

Pitch Stick 2 

<+/-0.010 

+0.047, -0.053 

F 

<+/-0.010 

0.004 

P 

Trailing Edge Flap 1 

< +/-0.049in 

+/- 0.123 in 

F 

<+/-0.898deg 

0.567deg 

P 

Trailing Edge Flap 2 

< +/-0.049in 

+0.075,-0.076in 

F 

<+/-0.898deg 

0.099deg 

P 

Nose Wheel Steering 1 

< +/- 0.186 
degrees 

+2.273,-2.419 

degrees 

F 

< +/-0.186 
degrees 

0.265 

degrees 

F 

Nose Wheel Steering 2 

<+/-0.186deg 

+/- 0.953 deg 

F 

<+/-0.186deg 

0.773deg 

F 

Total Pressure 
4030-32-01 

Neither EOA #1 nor EOA #2 could decode the pressure sensor at the time 
of the integration testing at McDonnell Douglas. 


Integration Test Results for Analog Sensors (part 1 of 2) 

Table 10 


ANALOG SENSORS 

RANGE 
(inches unless 
specified) 

LINEARITY 

Slope 

Con- 

stant 

Standard Deviation 

P/F 

Spec. 

Measured 

P/F 

Specified 

Meas. 

Pitch Stick 1 

EH 

+1.950 ** 
-0.763 ** 

F 

0.976 

0.047 

<+/- 0.0202 

0.087 

F 

Pitch Stick 2 

■ 

E9 

+2.02 
-0.783 ** 

F 

Pitch Sensor 2 broke before the linearity 
data was taken. 

Trailing Edge Flap 1 

+/-4.05 

+/-4.05 

P 

1.219 

-0.075 

<+/-0.0405 

0.719 

F 

Trailing Edge Flap 2 

+/-4.05 

+4.05 
-0.820 ** 

F 

-0.38 

6 

-2.558 

<+/-0.0405 

0.046 

F 

Nose Wheel Steering 1 

+/-75.00 

degrees 

+/-75.000 
degrees * 

F 

0.992 

18.749 

< +/-0.188 

18.383 

F 

Nose Wheel Steering 2 

+/-75.00 

degrees 

F 

1.067 

0.459 

< +/-0.188 

7.721 

F 

Total Pressure 
4030-32-01 

Neither EOA #1 nor EOA #2 could decode the pressure sensor at the 
time of the integration testing at McDonnell Douglas. 


* Even though the full range is covered, the measured value has no relationship with the reference. 
** These measured values are before the decoding algorithms were changed at the EOA vendor. 

Integration Test Results for Analog Sensors (part 2 of 2) 

Table 11 


14 













































































































5.4. TRD Temperature Sensors 

The conventional platinum resistance thermometer (PRT) elements performed well, but the optic 
temperature sensor decoding performed poorly as shown in the data summarized in Table 12. The 
accuracy of the PRT elements, tested in an ice bath, were very stable; the results were so good that 
a second test point was not needed. Comparing the tracking of the decoded optic sensor value to 
the PRT element revealed the optic decoding was not working between 360°R and 410°R, and the 
error was as much as 36°R from 410°R to 580°R. The graphs of the optic sensor to PRT element 
tracking are in the temperature sensor section of the Integration Test Plan data sheets in 
APPENDIX A. 

The poor range of the optical temperature decoding is probably due to the decoding algorithms being 
fine tuned to a different Rosemount optical sensor than is used in the integration tests. The decoding 
algorithms were later fine tuned to the optical sensors used in integration testing. 

The noise and poor tracking of the optical temperature sensor is probably due in part to the optic 
source used to excite the fluorescent sensor. Examining the optic sensor and source data sheets in 
APPENDIX A show that the source wavelengths overlap the sensor signal wavelengths. Even 
though an optical filter was used to block the source at the sensor signal’s peak wavelengths, much 
of the sensor signal is blended with the source. The small section of the sensor signal that is 
unaffected by the source may not be enough for the optic receiver to obtain a consistent signal. 


TRD 

SENSORS 

PRT ELEMENT 
RESISTANCE 
«a> 32°C) 

GEN. THERMAL. 
DIFFERENCE BE- 
TWEEN PRT & TRD 

INITIAL 

CHECKOUT 

Spec. 

PRT 1 

PRT 2 

P/F 

Spec. 

Max. 

Min. 

P/F 

Spec. 

Measured 

P/F 

Total 

Temperature 
S/N 2 

50.00 

+/— 

0.050 

49.992 

ohms 

■ 

P 

<+/- 

0.50°F 

No optical tests 
performed due to 
poor perfor- 
mance of S/N3. 

< 

2.0°F 

Unstable 

and 

noisy. 

Much 

greater 

than 

2.0°F. 

F 

Total 

Temperature 
S/N 3 

■ 

50.038 

ohms 

50.008 

ohms 

P 

<+/- 

0.50°F 

36°R 

1°R 

F 

< 

2.0°F 

F 


Integration Test Results for TRD Sensors 
Table 12 


5.5. Sensor Results After Decoding Algorithms Changed 

The leading edge flap (LEF), temperature, and analog sensor decoding algorithms were changed by 
the EOA vendor after the integration tests at McDonnell Douglas. The LEF sensors were able to 
be decoded, and their performance appeared to equal the performance of the other digital sensors. 
The temperature sensor algorithms were tuned to the individual sensors so the specified temperature 
range was met, but the temperature sensors are still much too noisy. The Pitch Stick, trailing edge 
flap, and nose wheel steering sensor algorithms were changed so those sensors met the range 
specifications. Their linearity performance was improved but not enough to meet the specifications. 
Their null offset and resolution performance was not improved. 
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6. ENVIRONMENTAL TEST RESULTS 

6.1. Pressure Sensor 

The pressure sensor was environmentally tested at MDC since Babcock & Wilcox did not complete 
environmental testing. The pressure sensor survived all environmental testing: temperature, 
altitude, and vibration. The environmental test profiles are the same as the EOA environmental 
profiles and are contained in the Environmental Test Plan in APPENDIX A. 

6.2. EOA 

6.2.1. Temperature Test 

EOA #2 survived the thermal test chamber temperature range of-30°C to 75°C, however, the EOA 
did not decode all of the sensors over that range. The test results summarized in Table 13 show the 
EOA s success in decoding digital sensors and the EOA’s difficulty in decoding analog sensors. 

The EOA performance with the digital sensors during the thermal test was excellent. The digital 
sensors were decoded over the full EOA temperature range, and the sensor values were steady. The 
two exceptions, rudder and leading edge flap(LEF), were due to problems not related to the thermal 
test, the rudder connection to the EOA and the EOA decoding algorithm for the LEF. The ability 
of the EOA to decode the digital sensors is independent of the EOA temperature. 

The EOA performance with the analog sensors during the thermal test was poor. The sensors were 
decoded over very little of the EOA temperature range, and the sensor values were noisy which is 
normal even at room temperature. The pitch stick was decoded over 50% of the EOA temperature 
range, the trailing edge flap 29%, and the nose wheel steering 14%. These results agree with the 
EOA vendor tests which show the EOA has decreasing dynamic range for receiving analog sensors 
as the EOA temperature approaches the extremes, and at the extremes, there is zero dynamic range. 
The ability of the EOA to decode the analog sensors is very dependent on the EOA temperature. 

The reasons for the poor performance of the EOA decoding the analog sensors are that analog sensor 
decoding is power level dependent, and the shape of the LED output power spectrum changes with 
temperature. The decoding algorithms were written to try to take out the effects of the source 
spectrum shape but were not totally successful since the analog sensor decoding is very EOA 
temperature dependent. 
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SENSOR 

SENSOR 

VALUE 

SENSOR IS SUCCESSFULLY DECODED OVER 
EOA#2 TEMPERATURE RANGE OF: 

Digital Sensors 

Power Lever Control 2 

97.5 deg. 

Full Range of -30°C to 75°C 

Rudder Pedal 2 

0.293 in. 

Full Range of -30°C to 75°C 

Stabilizer 2 

-3.212 in. 

Full Range of-30°C to 75°C 

Rudder 2 

-0.496 in. 

Rudder is sometimes decoded throughout full range. 

Leading Edge Flap 43 

Not Decoded 

EOA unable to decode LEF sensor during thermal test 

Analog Sensors 


Successful Decoding Over Direction of 

EOA#2 Temp. Range Of: Temperature Change 


Pitch Stick 1 

~-0.330 in. 

26°C to -30°C+5minutes 

Decreasing 



10°C to 60°C 

Increasing 



none 

Decreasing 

Trailing Edge Flap 1 

~1.2 in. 

26°C to -10°C 

Decreasing 



30°C to 55°C 

Increasing 



25°C+10min. to 25°C+15min. 

Decreasing 

Nose Wheel Steering 2 

~26 deg. 

26°C to -5°C 

Decreasing 



none 

Increasing 



none 

Decreasing 

Total Pressure 

Not 

Connected 

EOA software is not able to decode the pressure sensor 
at room pressure during thermal test 

TRD Sensor 

Temperature 

Not 

! Connected 

EOA software is not able to decode the temperature 
sensor at room temperature during thermal test. 


EOA Thermal Test Results 
Table 13 


6.2.2. Altitude Test 

EOA #1 survived the altitude test chamber range of room altitude to 50,000 feet. Room pressure 
was 743 Torr or 29.3 in Hg. The chamber temperature range was 23.7°C to 32.5°C, and the internal 
EOA temperature range was 24.1°C to 41.5°C. The EOA stopped updating the 1553 bus during a 
portion of the test, however, this failure was not related to the altitude test. The test results 
summarized in Table 14 show the EOA’s success in decoding all of the sensors during the altitude 
test. A technical memorandum was prepared by the laboratory performing the altitude test; the 
memo is located in the altitude data sheets in the Environmental Test Plan in APPENDIX A. 
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EOA #1 performance during the altitude test was acceptable. The noisy sensor values and the loss 
of 1553 bus updates tarnished the results, but these problems were not a result of the altitude test. 
The ability of the EOA to decode the sensors is independent of the EOA altitude. Since the sensors 
were decoded equally well throughout the test, and in normal operation, EOA #1 reports noisy 
sensor values much more than EOA #2, the noisy sensor values are not a failure of the altitude test. 
The loss of 1553 updates is also not a failure of the altitude test and is explained in 5.1. 


SENSOR 

SENSOR 

VALUE 

SENSOR IS SUCCESSFULLY DECODED OVER 
EOA#l ALTITUDE RANGE OF: 

Digital Sensors 

1 Power Lever Control 2 

Not 

Connected 

The Power Lever Control Sensor was not available for I 
the altitude test. 

Rudder Pedal 2 

~0.121 in. 

Full Range of 743 Torr to 50,000 feet 

Stabilizer 2 

-2.210 in. & 
-2.161 in. 

Full Range of 743 Torr to 50,000 feet. The position 
was changed during test as part of troubleshooting. 

Rudder 2 

—0.118 in. 

Full Range of 743 Torr to 50,000 feet 

Leading Edge Flap 43 

Not Decoded 

EOA unable to decode LEF sensor during altitude test. 

Analog Sensors 

Pitch Stick 1 

~1.2 in. 

Full Range of 743 Torr to 50,000 feet 

Trailing Edge Flap 1 

~1.4 in. 

Full Range of 743 Torr to 50,000 feet 

Nose Wheel Steering 2 

~41 deg. 

Full Range of 743 Torr to 50,000 feet 

Total Pressure 

Not 

Connected 

EOA software is not able to decode the pressure sensor 
at room pressure during altitude test. 

| TRD Sensor | 

Temperature 

Not 

Connected 

EOA software is not able to decode the temperature 
sensor at room temperature during altitude test 


EOA Altitude Test Results 
Table 14 


6.2.3. Vibration Test 

EOA #1 survived the vibration tests, and the vibration did not affect the sensor decoding, however, 
there were failures that were corrected and re-tested and one failure that was not corrected. The 
vibration testing consisted of a sinusoidal resonance survey, a random performance test, and a 
minimum structural rigidity test in each of the three axes. A technical memorandum was prepared 
by the laboratory performing the vibration testing; the memo is located in the vibration data sheets 
in the Environmental Test Plan in APPENDIX A along with sensor data for the vertical axis. 

The failure that was not corrected occurred on an already environmentally qualified power supply 
supplied by the Navy Standard Hardware And Reliability Program (SHARP). The failure was not 
corrected and retested since all of the performance tests had been completed, and the failure occurred 
during the structural rigidity test which is not required by NASA Ames-Dryden Flight Research 


18 


























Facility Process Specification No. 21-2 Environmental Testing of Electronic and 
Electromechanical Equipment An examination of the power supply revealed the leads of a 
transformer had sheared because of inadequate support. (Adequate support was provided in later 
models of the power supply.) 

The purpose of the three vibration tests is to determine if the EOA will survive the aircraft vibration 
environment. The resonance survey locates the frequencies at which the EOA is vulnerable. The 
performance test requires the equipment operate during the vibration profile and shows the 
equipment will survive at least fifty flight hours. The minimum structural rigidity test does not 
require the equipment to operate and verifies the equipment is structurally sound. 

The first failure occurred during the vertical axis performance test. The 1553 bus stopped updating, 
and the failure was isolated to one of the two 1773/1553 converter modules. A loose nut and two 
washers were found inside the chassis, and a screw was found outside the chassis. The two converter 
modules were removed, and the 1553 data bus line was jumpered to bypass the 1773/1553 converter 
modules. The loose mounting hardware was replaced and secured with Locktite. Testing continued 
without the converter modules. The 1773/1553 converter module failure was attributed to an 
electrical short caused by the loose mounting hardware. 

The second failure occurred during the vertical axis minimum structural rigidity test. The 1553 bus 
again stopped updating, and the failure was isolated to 1553 bus controller module; an oscillator chip 
had sheared at the leads. Also, several capacitors had sheared off of the optic receiver module. None 
of the sheared parts had glue attaching them to the printed wiring board (PWB). The modules were 
repaired, and on all modules, all of the components which were not glued to the PWBs were glued. 
This improvement was implemented on the set of flight modules. Testing continued. 

The vibration testing continued through the lateral axis and through the longitudinal axis sinusoidal 
and performance tests without failure, however, two anomalies occurred. The first was not related 
to vibration testing. The 1553 bus stopped updating several times during and between vibration 
tests. Turning the power to the EOA off and then on always restored normal operation. This is the 
same anomaly explained in section 5.1. The other anomaly may have been related to the minimum 
structural vibration test since it occurred during part of both the vertical and longitudinal axes 
minimum structural vibration tests even though it did not occur during the lateral axis minimum 
structural vibration test. It dealt with the optic spectrams reported by the EOA CCD aiTay receiver. 
A new method of monitoring the sensors was used after the last failure. Instead of monitoring the 
sensor positions, the raw optical sensor data was monitored. For a portion of the minimum structural 
rigidity tests, the optic data power levels jumped around quite a bit but maintained their shapes unless 
they saturated the receiver. The anomaly was not a concern since the equipment did not need to 
operate during the minimum structural rigidity test, and the spectrum shapes were stable. 

The last failure occurred during the longitudinal minimum structural rigidity test, and has already 
been discussed. The power supply failed during the test. 

6.2.4. Electromagnetic Interference (EMI) Test 

EOA #1 failed to meet the conducted and radiated emission limits in MIL-STD-461 Part 2 due to 
spikes in the data; the majority of the conducted and radiated emissions data meets those limits. EMI 
data sheets are in the EMI section of the Environmental Test Plan in APPENDIX A. EMI experts 
have examined this data and do not feel that the EOA poses an EMI threat to the aircraft since the 
outages are few and the majority of the outages are small. 
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EOA #1 was a good EMI test article since it probably has more emissions than EOA #2 based on 
the performance of the two EOAs. EOA #2 has never failed while EOA #1 has stopped updating 
the 1553 bus. This was probably due to internal EOA emissions causing errors in the optic decoding 
modules. 

The antennae types used in this test are: rod for 14kHz to 25MHz, biconical for 25MHz to 200MHz, 
log spiral for 200MHz to 1GHz, and a different size log spiral for 1GHz to 10GHz. The data plots 
in the EMI section of the Environmental Test Plan contain narrowband and broadband data for each 
frequency. The data taken with the biconical antenna includes horizontally and vertically polarized 
antenna data. 

APPENDIX A Test Plans and Data Sheets for Optic, Integration, and Environmental Tests 
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(OPTIC, INTEGRATION, AND ENVIRONMENTAL TEST PLANS) 


AVIONICS INTEGRATION CENTER 
MCDONNELL DOUGLAS CORPORATION 
SAINT LOUIS, MISSOURI 


A-l 



TABLE OF CONTENTS 
FOCSITEST PLAN 

FOCSI EOA and Sensor Optic Test Plan * . . . 1 

1.0 SCOPE - 1 

2.0 APPLICABLE DOCUMENTS 1 

2.1 McDonnell Douglas Corporation Documents 1 

3.0 SUMMARY 1 

3.1 Test Plan Objective 1 

3.2 Location 1 

3.3 Standard Conditions 2 

3.4 Equipment 2 

3.5 Specific Tests 2 

3.5.1 EOA Tests 2 

3.5.1. 1 WDM Analog and Digital Source Tests 2 

3 .5 . 1 . 1 . 1 Allowed Power Variation with Wavelength and Time Test 2 

3.5. 1.1.2 Repeatability Test 2 

3.5. 1.1.3 Minimum Power Spectral Density Test 2 

3.5. 1.1.4 Wavelength Range Test 2 

3.5. 1.1.5 Maximum Excitation Off Leakage Allowed Test 2 

3 .5 . 1 . 1 .6 Repetition Rate and Source Duty Factor Test 2 

3. 5. 1.1. 7 Required Rise and Fall Time Test 2 

3.5. 1.2 WDM Analog and Digital Receiver and WDM TRD Receiver Tests 4 

3.5. 1.3 WDM TRD Source Tests 4 

3.5. 1.3.1 Minimum Peak Power Test 4 

3.5. 1.3.2 Wavelength Range Test 4 

3.5. 1.3.3 Maximum Repetition Rate Test 4 

3.5. 1.3.4 Minimum Source Modulation Depth Test 4 

3.5.2 Sensor Tests 4 

3.5.2. 1 Sensor Insertion Loss Test 4 

3. 5. 2.2 Contrast Ratio Test 5 

3.5.2.3 Dynamic Range Test 5 

3. 5. 2.4 Reference Integrity Test 5 

3. 5. 2.5 Signal Duration Test 5 

3.5.2.6 Channel Characteristics Test 5 

3.5.2.7 Power Conversion Efficiency Test 5 

3. 5.2.8 Excitation to Signal Delay Test 5 

3.6 Failure Handling 5 


A-2 



4.0 TEST PROCEDURES 6 

4.1 Equipment 6 

4.2 WDM Analog and Digital Source Test 6 

4.2.1 General Preparation for Optic Signal Analyzer Tests 6 

4.2.2 Allowed Power Variation with Wavelength and Time Test (Part I) 6 

4.2.3 Repeatability Test (Part I) 6 

4.2.4 Allowed Power Variation with Wavelength and Time Test (Part II) 7 

4.2.5 Minimum Power Spectral Density Test 7 

4.2.6 Allowed Power Variation with Wavelength and Time Test (Part III) 7 

4.2.7 Repeatability Test (Part II) 8 

4.2.8 Wavelength Range Test 8 

4.2.9 Repeatability Test (Part III) 8 

4.2. 10 General Preparation for Photodiode/Oscilloscope Tests 8 

4.2. 1 1 Maximum Excitation Off Leakage Allowed Test 8 

4.2. 12 Repetition Rate and Source Duty Factor Test 9 

4.2. 13 Required Rise and Fall Time Test 9 

4.3 WDM TRD Source Test 10 

4.3.1 General Preparation for Optic Signal Analyzer Tests 10 

4.3.2 Minimum Peak Power Test 10 

4.3.3 Wavelength Range Test 10 

4.3.4 General Preparation for Photodiode/Oscilloscope Tests 10 

4.3.5 Maximum Repetition Rate Test 10 

4.3.6 General Preparation for Lab Test PC /EOA Signal Analyzer Mode Tests 11 

4.3.7 Minimum Source Modulation Depth Test 11 

4.4 WDM Analog and Digital Receiver Test 11 

4.4.1 General Preparation 11 

4.4.2 Saturation and Noise Level Test 12 

4.4.3 Dark Current Level Test 12 

4.5 WDM TRD Receiver Test 13 

4.5.1 General Preparation 13 

4.5.2 Saturation and Noise Level Test 13 

4.5.3 Dark Current Level Test 13 

4.6 Stabilizer Sensor Test Procedure 14 

4.6.1 General Preparation 14 

4.6.2 Sensor Insertion Loss Test 14 

4.6.3 Contrast Ratio Test 14 

4.6.4 Channel Characteristics Test 15 

A-3 



4.7 Rudder Sensor Test Procedure 15 

4.8 Pitch Stick Sensor Procedure 15 

4.8.1 General Preparation 15 

4.8.2 Sensor Insertion Loss Test 16 

4.8.3 Dynamic Range Test 16 

4.8.4 Reference Integrity Test 17 

4.8.5 Channel Characteristics Test 17 

4.9 Rudder Pedal Sensor Test Procedure 18 

4. 1 0 Trailing Edge Flap Sensor Test Procedure 18 

4.11 Leading Edge Flap S ensor Test Procedure 18 

4.11.1 General Preparation 18 

4.11.2 Sensor Insertion Loss Test 18 

4.11.3 Contrast Ratio Test 19 

4.11.4 Channel Characteristics Test 19 

4.12 Power Lever Control Sensor Test Procedure 19 

4.13 Nose Wheel Steering Sensor Test Procedure 20 

4.14 Total Pressure Sensor Test Procedure 20 

4.14.1 General Preparation 20 

4.14.2 Sensor Insertion Loss Test 20 

4.14.3 Dynamic Range Test 20 

4.14.4 Reference Integrity Test 21 

4.14.5 Channel Characteristics Test 22 

4.15 Total Temperature Test Procedure 22 

4.15.1 General Preparation 22 

4.15.2 Signal Duration Test and Excitation to Signal Delay Test 22 

4.15.3 Channel Characteristics Test 23 

4.15.4 Power Conversion Efficiency Test 23 

5.0 DATA SHEETS 24 


A-4 



FOCSI EOA and Sensor Integration Test Plan 55 

6.0 SCOPE 55 

7.0 APPLICABLE DOCUMENTS 55 

7.1 McDonnell Douglas Coiporation Documents 55 

7.2 General Electric Company Documents 55 

7.3 Government Documents 56 

8.0 SUMMARY 56 

8.1 Test Plan Objective 56 

8.2 Location 56 

8.3 Standard Conditions 56 

8.4 Equipment 56 

8.5 Specific Tests 56 

8.5.1 EOA Tests 56 

8.5. 1.1 Power Dissipation Test 56 

8.5. 1.2 1553 Multiplex Bus Test 58 

8.5. 1.3 Spectrum Analyzer Mode Test 58 

8.5.2 Linear and Rotary Position Sensor Tests 58 

8.5.2. 1 Null Offset Test 58 

8.5.2.2 Resolution Test 58 

8.5.2.3 Range Test 58 

8.5.2.4 Linearity Test 58 

8.5.3 Total Pressure Sensor Tests 58 

8.5.3. 1 Leak Test 58 

8.5.3.2 Warm Up Test 58 

8.5.3.3 Room Temperature Conversion Accuracy/Hysteresis Test 59 

8.5.3.4 ’’Cold” and ’’Hot” Conversion Accuracy/Hysteresis Test 59 

8.5.3.5 G-Sensitivity Test 59 

8.5.3.6 ’’Creep” Test 59 

8.5.4 Total Temperature Probe Tests 59 

8.5.4. 1 Platinum Resistor Thermometer (PRT) Element Accuracy Test 59 

8.5.4.2 Initial Room Temperature Check-Out 59 

8.5.4.3 Deicing Heater Operation Test 60 

8.5.4.4 General Thermal Test 60 

8.6 Failure Handling 60 


A-5 



9.0 TEST PROCEDURES 60 

9.1 Equipment 60 

9.2 EOA Functional Operation Test 61 

9.2.1 Power Dissipation Test 61 

9.2.2 1553 Multiplex Bus Test 61 

9.2.3 EOA Spectrum Analyzer Mode Test 61 

9.3 Stabilizer Sensor Test Procedure 62 

9.3.1 General Preparation 62 

9.3.2 Null Offset Test 62 

9.3.3 Resolution Test 62 

9.3.4 Range Test 63 

9.3.5 Linearity Test 63 

9.4 Rudder Sensor Test Procedure 64 

9.5 Pitch Stick Sensor Procedure 64 

9.6 Rudder Pedal Sensor Test Procedure 64 

9.7 Trailing Edge Flap Sensor Test Procedure 64 

9.7.1 General Preparation 64 

9.7.2 Null Offset Test 65 

9.7.3 Resolution Test 65 

9.7.4 Range Test 65 

9.7.5 Linearity Test 66 

9.8 Leading Edge Flap Sensor Test Procedure 67 

9.9 Power Lever Control Sensor Test Procedure 67 

9.10 Nose Wheel Steering Sensor Test Procedure 67 

9.11 Total Pressure Sensor Test Procedure 67 

9.11.1 General Preparation 67 

9.11.2 Leak Test 68 

9.11.3 Warm Up Test 68 

9.11.4 Room Temperature Conversion Accuracy/Hysteresis Test 68 

9.11.5 ’’Cold” and ’’Hot” Conversion Accuracy/Hysteresis Test 69 

9.11.6 G-Sensitivity Test 69 

9.1 1.7 ’’Creep” Test 69 

9.11.8 ”Jitter7Short-Term Stability Test 70 

9.11.9 Humidity Sensitivity Test 70 

9.12 Total Temperature Probe Test Procedure 70 

9.12.1 Platinum Resistor Thermometer (PRT) Element Accuracy Test 70 

9. 1 2.2 Initial Room Temperature Check-Out of PRT and TRD Interfaces 71 

9.12.3 Deicing Heater Operation Test 72 

9.12.4 General Thermal Test 72 

10.0 DATA SHEETS 72 

A-6 



FOCSI EOA Environmental Test Plan 99 

11.0 SCOPE - 99 

12.0 APPLICABLE DOCUMENTS 99 

12.1 McDonnell Douglas Corporation Documents 99 

12.2 Government Documents 99 

13.0 SUMMARY 99 

13.1 Test Plan Objective 99 

13.2 Location 99 

13.3 Standard Conditions 99 

13.4 Equipment 99 

13.5 Specific Tests 100 

13.5.1 Functional Test 100 

13.5.2 Monitor Test 100 

13.5.3 Vibration Test 100 

1 3 .5 .4 Thermal Test 100 

13.5.5 Altitude Test Procedure 100 

13.5.6 Electromagnetic Interference Test 100 

13.5.7 Final Verification Test 100 

13.6 Failure Handling 100 

14.0 TEST PROCEDURES 101 

14.1 Equipment 101 

14.2 Functional Test Procedure (Used during the environmental tests. Not a stand alone test.) . 101 

14.3 Vibration Test Procedure 101 

14.3.2 Resonance Survey Test 102 

14.3.3 Performance Random Vibration Test 102 

14.3.4 Minimum Structural Rigidity Random Vibration Test 102 

14.4 Thermal Test Procedure 104 

14.5 Altitude Test Procedure 104 

14.6 Electromagnetic Interference Test Procedure 105 

14.7 Final Verification Test Procedure 105 

15.0 DATA SHEETS 105 


A-7 



TABLE OF CONTENTS 
DATA SHEETS 


EGA and Sensor Optic Test Plan Data Sheets 

5.1 WDM ANALOG and DIGITAL SOURCE TEST DATA SHEET ' 25 

5.2 WDM TRD SOURCE TEST DATA SHEET 28 

5.3 WDM ANALOG and DIGITAL RECEIVER TEST DATA SHEET 29 

5.4 WDM TRD RECEIVER TEST DATA SHEET 29 

5.5 STABILIZER SENSOR DATA SHEET 30 

5.6 RUDDER SENSOR DATA S HEE T 33 

5.7 PITCH STICK SENSOR DATA SHEET 36 

5.8 RUDDER PEDAL SENSOR DATA S HEE T 38 

5.9 TRAILING EDGE FLAP SENSOR DATA SHEET 41 

5.10 LEADING EDGE FLAP SENSOR DATA SHEET 43 

5.11 POWER LEVER CONTROL SENSOR DATA SHEET 46 

5.13 NOSE WHEEL STEERING SENSOR DATA SHEET 49 

5.14 TOTAL PRESSURE SENSOR DATA SHEET 51 

5. 15 TOTAL TEMPERATURE SENSOR DATA SHEET 53 

EQA and Sensor Integration Test Plan Data Sheets 

10.1 EOA FUNCTIONAL OPERATION DATA SHEET 73 

10.2 STABILIZER SENSOR DATA SHEET 74 

10.3 RUDDER SENSOR DATA SHEET 76 

10.4 PITCH STICK SENSOR DATA SHEET 78 

10.5 RUDDER PEDAL SENSOR DATA SHEET 80 

10.6 TRAILING EDGE FLAP SENSOR DATA SHEET 82 

10.7 LEADING EDGE FLAP SENSOR DATA SHEET 84 

10.8 POWER LEVER CONTROL SENSOR DATA SHEET 86 

10.9 NOSE WHEEL STEERING SENSOR DATA SHEET 88 

10.10 TOTAL PRESSURE SENSOR DATA SHEET 90 

10.11 TOTAL TEMPERATURE PROBE DATA SHEET 97 

EOA Environmental Test Plan Data Sheets 

15.1 VIBRATION TEST DATA SHEET 106 

15.2 THERMAL TEST DATA SHEET 107 

15.3 ALTITUDE TEST DATA SHEET 108 

15.4 ELECTROMAGNETIC INTERFERENCE TEST DATA SHEET 109 

15.5 FINAL VERIFICATION TEST DATA SHEET (RUDDER PEDAL SENSOR) 110 


A-8 



FOCSI EOA and Sensor Optic Test Plan 

Rev. 4/15/93 


1.0 SCOPE 

This test plan establishes the documents, equipment, and procedures necessary to verify the optical 
performance of the McDonnell Douglas Corporation (MDC) Fiber Optic Control System Integration 
(FOCSI) Electro-Optic Architecture (EOA) and the FOCSI Fiber Optic Sensors. 

2.0 APPLICABLE DOCUMENTS 

The following documents of the issue shown form a part of this test plan to the extent specified. 

2.1 McDonnell Douglas Corporation Documents 

WS-AD-3239 Electro-optic Architecture Procurement Specification 
Rev. A 

WS- AD-3238 Fiber Optic Sensor Procurement Specification 
Rev. A 

EOA Interface Control Document (ICD) 21 May 1991 (FOCSI Electro-Optic Architecture ICD) 
Stabilizer Sensor Interface Control Document (ICD) (FOCSI Fiber Optic Sensor ICD) 

Rudder Sensor ICD (FOCSI Fiber Optic Sensor ICD) 

Pitch Stick Sensor ICD (FOCSI Fiber Optic Sensor ICD) 

Rudder Pedal Sensor ICD (FOCSI Fiber Optic Sensor ICD) 

Trailing Edge Flap Sensor ICD (FOCSI Fiber Optic Sensor ICD) 

Leading Edge Flap Sensor ICD (FOCSI Fiber Optic Sensor ICD) 

Power Lever Control Angle Sensor ICD (FOCSI Fiber Optic Sensor ICD) 

Nose Wheel Steering Sensor ICD (FOCSI Fiber Optic Sensor ICD) 

Total Pressure Sensor ICD (FOCSI Fiber Optic Sensor ICD) 

Air Data Temperature Sensor ICD 13 March 1991 (FOCSI Fiber Optic Sensor ICD) 

3.0 SUMMARY 

3.1 Test Plan Objective 

The objective of the test is to verify the optical performance of the EOA and the sensors. This will be 
accomplished by comparing the optic performance of the EOA and sensors to the expected 
performance listed in the corresponding Procurement Specifications and ICDs. 

3.2 Location 

All tests will be performed at the MIXZ Avionics Laboratories or Environmental Test Facili ties 
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33 Standard Conditions 


All tests shall be performed at prevailing laboratory temperatures, barometric pressures, and 
humidities unless otherwise specified. 

3.4 Equipment 

The test equipment consists of commercially available equipment and is listed in Table I. The 
equipment setup is shown in Figure 1. 

33 Specific Tests 

33.1 EOA Tests 

33.1.1 WDM Analog and Di gital Source Tests 

33.1.1.1 Allowed Power Variation with Wavelength and Time Test 

The source power must not vary greatly over wavelength or time so the sensors are provided 
with a stable power source. Examining the source fluctuations at power up and at another time 
many minutes after power up will determine the power variation with wavelength and time. 

33.1.13 Repeatability Test 

The source power must be repeatable each time it is used so the sensors are provided with a 
consistent power source. Comparing the source power values between a powered up state and 
other powered up states will determine the repeatability of the source. 

33.1.13 Minimum Power Spectral Density Test 

The source must provide sufficient power for the sensors to operate correctly. Examining the 
minimum power of the full strength source will determine the minimum power spectral density. 

33.1.1.4 Wavelength Range Test 

The source must produce power in the wavelengths needed to excite the sensors. Examining the 
minimum and maximum wavelengths which meet the minimum power spectral density will 
determine if the correct wavelength range is produced. 

33.1.13 Maximum Excitation Off Leakage Allowed Test 

A source which is off must not leak enough power to excite the sensors. Comparing the power 
generated when the source is on with the power generated when the source is off will determine 
if the excitation off leakage is below the maximum value allowed. 

33.1.1.6 Repetition Rate and Source Duty Factor Test 

The source must produce pulsed excitation to allow the receiver to transfer information during 
the source off time. The source on time affects the resolution of the sensor while the frequency of 
the excitation affects the maximum update rate of the sensor. Examining the period and the on 
and off times of the excitation will determine the repetition rate and source duty factor. 

33.1.1.7 Required Rise and Fall Time Test 

The pulsed source must produce quick on/off transitions so a source which is slow to turn on 
does not fail to excite the sensors or so a source which is slow to turn off does not continue to 
excite the sensors. Examining a rising and falling edge will determine the rise and fall times. 


A-10 



Optic Test Configuration for the Following Sensors (100/120/138 fiber): 
Stabilizer Rudder Pedal Power Lever Control 

Rudder Trailing Edge Flap Nose Wheel Steering 

Pitch Stick Leading Edge Flap Total Pressure 



Testing the Source 


EOA 


Photodiode 

Detector 

- 

Oscilloscope 






Testing the Sensor 


Optic Signal 
Analyzer 



Optic Test Configuration for the Temperature Sensor (200/220/235 fiber): 


EOA 


Aircraft Configuration 


Sensor 



(To test the sensor) (To test the source) 


Note: 1. The photodiode/ oscilloscope and the signal analyzer detectors can be used to test both 
the source and the sensor; the positions in the above diagrams are just examples. 

2. The optic cable line lengths so not represent relative or specific lengths. 

Optic Testing Configuration 
Figure 1 
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35.12 WDM Analog and Di gital Receiver and WDM TRD Receiver Tests 

35.12.1 Saturation and Noise Level Test 


The receiver is able to decode sensor signals if the signals are within the power density range of 
the receiver. Decreasing the power to the receiver while monitoring the power to the receiver as 
the receiver output signal changes from being dipped due to receiver saturation to not being 
clipped will determine the saturation level of the receiver. 

Increasing the power to the receiver while monitoring the power to the receiver as the receiver 
output signal changes from containing noise from the receiver noise level to containing no noise 
from the receiver noise levd will determine the noise level of the receiver. 

35.1.2.2 Dark Current Level Tpsf 

The receiver has a noise level due to electron exdtation which is dependent upon temperature 
even when there is no signal into the receiver. This noise level is the dark current After the 
receiver has reached its operating temperature, examining the power reported by the receiver 
when there is no input to the receiver will determine the dark current level of the receiver. 

35.15 WDMTRD Source Tests 

35.15.1 Minimum Peak Power Test 

The source must provide suffident power for the sensors to operate correctly. Examining the 
smallest peak power of a full strength source will determine the minimum peak power. 

35.155 Wavelength Range Tpst 

The source must produce power in the wavelengths needed to exdte the sensors. Examining the 
minimum and maximum wavelengths which meet the minimum peak power will determine if 
the correct wavelength range is produced. 

35.155 Maximum Repetition Rate Test * 

The frequency of the sinusoidal source must be suffident to maintain an adequate update rate 
but must not be too great so the sensor is saturated. Examining the period of the sine wave 
source will determine the maximum repetition rate. 

35.15.4 Minimum Source Modulation Depth Tpst 

The maximum strength to minimum strength range of the source determines the amount of 
source adjustment that can be performed to account for problems with attenuation or saturation 
in the system. Examining the power at the maximum source strength and at the minimum 
source strength will determine the source modulation depth. 

35.2 Sensor Tests 

35.2.1 Sensor Insertion Loss Test 

The power attenuation of the sensor must not cause the sensor output to be in the receiver noise 
level. For the digital sensors, the insertion loss is calculated for the sensor signal wavelength. For 
the analog sensors, the insertion loss is calculated for the signal and reference wavelengths. 
Comparing the optic power output of the source and cables with the optic power output of the 
source, cables, and sensor will determine the sensor insertion loss. 
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35.2.2 Contrast Ratio Test 


For digital sensors, the power leakage between the high and low signals within one channel must 
not interfere with the ability of the receiver to distinguish between high and low states. 
Comparing the maximum and minimum optic power output in each sensor channel will 
determine the contrast ratio of the sensor. 

35.23 Dynamic Range Test 

For analog sensors, the dynamic range of the sensor signal must be large enough and at the correct 
levels so the receiver can decode the sensor signal. Comparing the difference between the 
maximum and minimum optic power output at the signal wavelength while normalizing with 
respect to the reference wavelength will determine the dynamic range of the sensor. 

35.2.4 Reference Integrity Test 

For analog sensors, the reference path must reject interfering signals from the signal path. 
Reference integrity is a measure of this interchannel crosstalk. If the sensor reference is not 
corrupted and the dynamic range is sufficient, the receiver will be able to distinguish the various 
levels of the signal. Examining the variation of the reference wavelength power at the maximum 
and minimum sensor signals will determine the integrity of the reference signal. 

35.25 Si gnal Duration Test 

For time rate of decay sensor, the sensor signal duration is the amount of time the sensor outputs a 
meaningful signal while the source is off. The sensor must output a sufficient signal length so the 
receiver is able to read and decode the sensor signal. Monitoring the length of time the sensor 
signal continues to be output after the source pulse is off will determine the signal duration. 

35.2.6 Channel Characteristics Test 

The sensor must have proper channel characteristics so the sensor signal can be decoded properly. 
Examining the sensor signal on an optic signal analyzer will determine various signal 
characteristics: the number of channels, the center frequency of the channels, the width of the 
channels, the operation of the subchannels, and the spectral range of the set of channels. 

35.2.7 Power Conversion Efficiency Test 

For the time rate of decay sensor, comparing the optic power entering the sensor with the 
modulated optic power output by the sensor will determine the efficiency of the sensor at 
converting source power to signal power. 

35.2.8 Excitation to Signal Delay Test 

For the time rate of decay sensor, comparing the timing of changes in the source power with the 
timing of changes in the sensor output signal will determine the source excitation to sensor signal 
delay. 

3.6 Failure Handling 

Failures during the test procedure will be recorded, analyzed, and corrected. For a failure, the 
remaining portion of the current test will be completed provided the unit under test will not be 
damaged, a correction will be implemented, and the failed test will be repeated. 
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4.0 TEST PROCEDURES 

4.1 Equipment 


Table i 

Optic Test Plan Equipment List 


ITEM 

DESCRIPTION 

MANUFACTURER 
AND MODEL 

RANGE 

ACCURACY 

1 

FOCSI Test PC - 
IBM Clone PC (386) 
1553 Interface Board 

DTK 

MDC 



2 

Optical Signal Analyzer 

Anritsu 

MS9030A Display 
MS9701B Analyzer 



3 

Optical Attenuator 

Photodyne 

1950XR 



4 

Photodiode Detector 

Mitsubishi Electric 
FU-04-PD-N 

850nm 

Sensitivity 
0.55 A/W 

5 

Digital Storage Oscilloscope 

Tektronix 

2432 




4.2 WDM Analog and Digital Source Test 

4.2.1 General Preparation for Optic Signal Analyzer Tests 

4.2.1 .1 Connect together the EOA, the 100/120/138 optic fiber cables, the sensor, and the optic signal 
analyzer detector to test the source as shown in Figure 1. 

4.2.1. 2 All optic connections are assumed to be clean, low loss connections using proper methods. 

4.2.2 Allowed Power Variation with Wavelength and Time Test (Part I) 

4.2.2.1 Procedure (Part I) 

4.2.2.1.1 Immediately after the EOA is turned on, record the source power at 750nm, 765nm, 780nm, 
795nm, 810nm, 825nm, 840nm, 855nm, 870nm, 885nm, and 900nm. Print the graph of the 
spectrum. 

4.2.2.2 Data Evaluation and Expected Results 

4.2.2.2.1 The variations in power in the same wavelengths determine the power variation with time while 
the variations in power in one spectrum over different wavelengths determine the power 
variation with wavelength. This section, 4.2.2, along with sections 4.2.4 and 4.2.6 make up the 
Allowed Power Variation with Wavelength and Time Test. See section 4.2.6 for the expected 
results. 

4.2.3 Repeatability Test (Part I) 

4.2.3.1 Procedure (Part II 

4.2.3. 1.1 After the EOA has been ON for at least five minutes, record the source power at 750nm, 775nm, 
800nm, 825nm, 850nm, 875nm, and 900nm. Print the graph of the spectrum. 
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42.32 Data Evaluation and Expected Results 

42.32.1 The variations in power at similar wavelengths determine the source repeatability. This section, 
42.3, along with sections 42.7 and 4.2.9 make up the Repeatability Test. See section 42.9 for the 
expected results. 

4.2.4 Allowed Power Variation with Wavelength and Time Test (Part II) 

42.4.1 Procedure (Part II) 

42.4.1.1 After the EOA has been ON for at least ten minutes, record the source power at 750nm, 765nm, 
780nm, 795nm, 810nm, 825nm, 840nm, 855nm, 870nm, 885nm, and 900nm. Print the graph of the 
spectrum. 

42.42 Data Evaluation and Expected Results 

42.42.1 The variations in power in the same wavelengths determine the power variation with time while 
the variations in power in the same spectrum over different wavelengths determine the power 
variation with wavelength. This section, 42.4, along with sections 4.22 and 4.2.6 make up the 
Allowed Power Variation with Wavelength and Time Test. The power variations between 
sections 422 and 42.4 are due to EOA warm up. 

4.2.5 Minimum Power Spectral Density Test 

42.5.1 Procedure 

42.5.1.1 With the source at full power, record the minimum power output and the wavelength at which it 
occurs. Print the graph of the spectrum. 

42.52 Data Evaluation and Expected Results 

42.52.1 The minimum power per unit wavelength over the spectrum range is the minimum power 
spectral density. The source must produce at least the minimum power spectral density so there 
is enough power for the sensors. The minimum power spectral density is listed in the EOA ICD 
and data sheet. 

42.6 Allowed Power Variation with Wavelength and Time Test (Part III) 

42.6.1 Procedure (Part PI) 

42.6.1.1 After the EOA has been ON for at least twenty minutes, record the source power at 750nm, 
765nm, 780nm, 795nm, 810nm, 825nm, 840nm, 855nm, 870nm, 885nm, and 900nm. Print the 
graph of the spectrum. 

42.62 Data Evaluation and Expected Results 

42.62.1 The variations in power in the same wavelengths determine the power variation with time while 
the variations in power in the same spectrum over different wavelengths determine the power 
variation with wavelength. This section, 4.2.6, along with sections 4.22 and 4.2.4 make up the 
Allowed Power Variation with Wavelength and Time Test. The power variations between 
sections 42.4 and 42.6 are normal operating variations. The power variation over time and over 
the wavelength range is limited so the sensors will be supplied with a consistent and stable 
power source. The allowed power variation with wavelength and time is listed in the EOA ICD 
and the data sheet. 
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42.7 Repeatability Test (Part II) 

42.7.1 Procedure (Part II) 

42.7.1.1 Remove power from the EOA for fifteen minutes. Restore power to the EOA, and after five 
minutes, record the source power at 750nm, 775nm, 800nm, 825nm, 850nm, 875nm, and 900nm. 
Print the graph of the spectrum. 

42.72 Data Evaluation and Expected Results 

4.2.72.1 The variations in power at similar wavelengths determine the source repeatability. This section, 
4.2.7, along with sections 4.23 and 4.2.9 make up the Repeatability Test See section 4.2.9 for the 
data evaluation and expected results. 

42.8 Wavelength Range Test 

42.8.1 Procedure 

42.8.1.1 Record the short and long wavelengths which mark the range of the source power which meets 
the minimum power spectral density requirement. Print the graph of the spectrum. 

42.82 Data Evaluation and Expected Results 

4.2.82.1 The source must supply sufficient power over the wavelength range to satisfy the input power 
requirements of the sensors. The minimum and maximum wavelengths are listed in the EOA 
ICD and the data sheet. 

4.2.9 Repeatability Test (Part HI) 

42.9.1 Procedure (Part UP 

42.9.1.1 Remove power from the EOA for fifteen minutes. Restore power to the EOA, and after five 
minutes, record the source power at 750nm, 775nm, 800nm, 825nm, 850nm, 875nm, and 900nm. 
Print the graph of the spectrum. 

42.92 Data Evaluation and Expected Results 

42.92.1 The variations in power at similar wavelengths determine the source repeatability. Find the 
largest difference between the three power values at each wavelength from sections 42.3, 42.7, 
and 42.9. The source wavelength averaged power must be repeatable from use to use to provide 
the sensors with a consistent power source. This section, 42.9, along with sections 423 and 42.7 
make up the Repeatability Test. The repeatability value is listed in the EOA ICD and the data 
sheet. 

42.10 General Preparation for Photodiode/Oscilloscope Tests 

42.10.1 Connect together the EOA, the 100/120/138 optic fiber cables, the sensor, and the photodiode and 
oscilloscope detector to test the source as shown in Figure 1. 

42.102 All optic connections are assumed to be clean, low loss connections using proper methods. 

42.11 Maximum Excitation Off Leakage Allowed Test 

42.11.1 Procedure 

42.11.1.1 Record the photodiode detector resistor value and the sensitivity to be able to calculate the optic 
power per volt gain of the photodiode detector. 
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42.11.1.2 During the source ON time, print the waveform with the minimum power per unit wavelength 
over the spectrum range. Record the minimum power per unit wavelength. This is the source 
ON minimum power spectral density. 

42.11.1.3 During the source OFF time, print the waveform with the maximum power per unit wavelength 
over the spectrum range. Record the maximum power per unit wavelength. This is the source 
OFF maximum power spectral density. 

4.2.112 Data Evaluation and Expected Results 

42.112.1 The excitation off leakage is the maximum power spectral density of the OFF source. The 
maximum excitation off leakage allowed is 20dB below the minimum power spectral density of 
the ON source to prevent an Off source from exciting the sensors. The maximum excitation off 
leakage allowed is listed in the EOA ICD and the data sheet 

42.12 Repetition Rate and Source Duty Factor Test 

42.12.1 Procedure 

42.12.1.1 Save a waveform which shows 10 to 100 source pulses but is still able to magnify one pulse to 
determine its period. The oscilloscope resolution must be small enough to accurately show the 
period of the single pulse. The group of pulses is to show the single pulse is a typical pulse. 
Record the period of the single pulse. Print the graphs of the group of pulses and the 
magnification of the single pulse. 

4.2.12.12 For the single pulse, record the source on time and the source off time. 

42.122 Data Evaluation 

42.12.2.1 The period of one typical pulse determines the frequency of the source; take the inverse of the 
period to determine the repetition rate, the number of source pulses per second. 

The ratio of the time the source is on to the total period time is the source duty factor. 

Duty Factor(in %) = (Source ON Time / (Source ON Time + Source OFF Time)) X 100 

42.12.3 Expected Results ^ 

42.12.3.1 The source produces pulsed excitation to allow the receiver to deliver sensor information during 
the source off time. The source must produce a consistent repetition rate to ensure a sufficient 
update rate for decoding sensor information. The source duty factor must be large enough to 
ensure proper resolution and information transfer. The source on time determines the receiver 
resolution of the sensor signal while the source off time must be sufficient to allow the receiver 
to transfer the sensor information. The repetition rate and duty factor are listed in the EOA ICD 
and the data sheet. 

42.13 Required Rise and Fall Time Test 

42.13.1 Procedure 

42.13.1.1 Save a waveform which shows one rising edge of the power ON transition and one falling edge 
of the power OFF transition. On the rising edge, record the rise time between 10% and 90% 
source power. On the falling edge, record the fall time between 90% and 10% source power. 

Print the graph of the rising and falling edges. 
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42.13.2 Data Evaluation and Expected Results 

42.13.2.1 The rise and fall times determine the sharpness of the source on and off transitions. The rise and 
fall times must be less than 100ns to ensure the source provides relatively instantaneous full on 
power or full off power to the sensors. This prevents the sensors from receiving insufficient 
power when the source is on and too much power when the source is off which could result in 
ambiguous sensor values. The rise and fall times are listed in the EOA ICD and the data sheet. 

4.3 WDM TKD Source Test 

43.1 General Preparation for Optic Signal Analyzer Tests 

43.1.1 Connect together the EOA, the 200/220/235 optic fiber cables, the optic coupler, the sensor, and the 
optic signal analyzer detector to test the source as shown in Figure 1. 

43.12 All optic connections are assumed to be dean, low loss connections using proper methods. 

432 Minimum Peak Power Test 

432.1 Procedure 

43.2.1.1 While the source is set to produce its maximum strength power output, record the smallest peak 
power output by the source. Print the graph of the source spectrum. 

4322 Data Evaluation and Expected Results 

4322.1 The source must produce at least the minimum peak power so there is enough power for the 
sensor. The minimum peak power is listed in the EOA ICD and the data sheet. 

433 W a yelensfc- R^h Sg Test 

43.3.1 Procedure 

433.1.1 Record the short and long wavelengths which mark the range of the source power which meets 
the minimum peak power requirement. Print the graph of the spectrum. 

43.32 Data Evaluation and Expected Results 

4332.1 The source must supply sufficient power in the wavelength range to satisfy the input power 
requirements of the sensor. For this TRD sensor, the power can be concentrated in a portion of 
the range and does not have to be distributed over the full range. The minimum and maximum 
wavelengths are listed in the EOA ICD and the data sheet 

43.4 General Preparation for Photodiode/ Oscilloscope Tests 

43.4.1 Connect together the EOA, the 200/220/235 optic fiber cables, the optic coupler, the sensor, and the 
photodiode and oscilloscope detector to test the source as shown in Figure 1. 

43.42 All optic connections are assumed to be dean, low loss connections using proper methods. 

43.5 Maximum Repetition Rate Test 

43.5.1 Procedure 

43.5.1.1 Save a waveform which shows 10 to 100 sinusoidal source periods but is still able to magnify one 
period. The oscilloscope resolution must be small enough to accurately show the period of the 
sine wave. The group of periods is to show the single period is a typical period. Record the 
period. Print the graphs of the group of periods and the magnification of the single period. 
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43.52 Data Evaluation and Expected Results 

43.5.2.1 The frequency of one typical period determines the frequency of the source; take the inverse of 
the single period to determine the repetition rate, the number of source periods per second. The 
source produces constant sinusoidal excitation, and the receiver decodes sensor information 
from the phase shift difference between the source and sensor signal. The source must produce a 
specific and consistent repetition rate to ensure a sufficient update rate for decoding sensor 
information while not saturating the sensor. The maximum repetition rate is listed in the EOA 
ICD and the data sheet 

43.6 General Preparation for Lab Test PC / EOA Signal Analyzer Mode Tests 

43.6.1 Connect together the EOA, the 200/220/235 optic fiber cables, the optic coupler, the sensor, and the 
FOCSI Test PC to test the source as in Figure 1 (substitute the lab test PC for the photodiode and 
oscilloscope detector). 

43.63 All optic connections are assumed to be clean, low loss connections using proper methods. 

43.63 Use the FOCSI Test PC to place the EOA in the signal analyzer mode. 

43.7 Minimum Source Modulation Depth Test 

43.7.1 Procedure 

43.7.1.1 Use the FOCSI Test PC to adjust the EOA source LED current to its maximum strength. Print the 
spectrum. 

43.7.13 Use the FOCSI Test PC to adjust the EOA source LED current to its minimum strength. Print the 
spectrum. 

43.7.13 Record the wavelength of the smallest change in power output between the maximum and 
minimum LED current spectrums, and record the maximum and minimum values at that 
wavelength. 

43.73 Data.Eyfllu at i Qh 

4.3.73.1 The source modulation depth (SMD) is the difference in power the source outputs at its 
maximum LED current strength and at its minimum LED current strength. 

SMD = Power During Max. LED Current - Power During Min. LED Current 

43.73 Expected Results 

43.73.1 The minimum source modulation depth determines the amount of source current adjustment 
available to correct various problems in the system. The problems may deal with the sensor, 
receiver, interconnecting cables, or other items which affect optic attenuation and saturation. The 
minimum source modulation depth is listed in the EOA ICD and in the data sheet Due to 
source LED behavior, the source spectrum shape will not remain constant as the LED current is 
varied. 

4.4 WDM Analog and Digital R eceiver Test 

4.4.1 General Preparation 

4.4.1.1 Connect together the EOA, the 100/120/138 optic fiber cables of one sensor port, the variable optic 
attenuator, and the FOCSI Test PC as shown in the analog and digital receiver test setup shown in 
Figure 2. 
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4.4.1 .2 Adjust the source to maximum output and the attenuator to zero loss. 

4.4.13 Configure the EOA to Spectrum Analyzer Mode, and adjust the FOCSI Test PC display to monitor 
the port showing the input from the attenuator. 


WDM Analog and Digital Receiver Test Setup 


PC BASED DATA 

ACQUISITION 

SYSTEM 



1553 Bus 


EOA 


Variable Optic 
Attenuator 


WDM TRD Receiver Test Setup 
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4.4.2 Saturation and Noise L evel Test 

4.4.2.1 Pr oce du re 

4.4.2.1.1 Starting from zero attenuation, increase the attenuation until the receiver shows an entire source 
signal which is not clipped due to receiver saturation. 

4.4.2. 1.2 Record the port number, the maximum power level reported by the receiver on the FOCSI Test 
PC when the receiver shows an entire source signal which is not clipped due to receiver 
saturation, and the wavelength of the maximum power level. 

4.4.2.13 Continue to increase the attenuation until the receiver noise level is evident in the source signal. 
Decrease the attenuation until there is no noise in the source signal. 

4.4.2.1.4 Record the minimum power level reported by the receiver on the FOCSI Test PC when the 

receiver shows a source signal which does not contain noise from the receiver noise level, and 
record the wavelength of the minimum power level 

4.4.22 Data Evaluation and Expected Results 

4.4.22.1 The values obtained for the saturation and noise levels should be equal to the EOA ICD values of 
Maximum Digital Signal Power Density and Minimum Analog Signal Power Density 
respectively. Those values are given in the data sheet as well as the EOA ICD. The mixture of 
digital and analog signal power density is used since they define the largest receiver input range 
and the test signal is not used as an analog or digital signal 

4.43 Dark Current Level Test 

4.43.1 Procedure 

4.43.1.1 Disconnect the attenuator from the EOA and cap the EOA optic signal receive connector, Jl. 
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4.4.3.1 2 Record the maximum power level reported by the receiver on the FOCSI Test PC when the EOA 
port has no input, and record the wavelength of the maximum power. 

4.4.32 Data Evaluation and Expected Results 

4.4.32.1 The value obtained for dark current is only for information. The EOA ICD does not specify an 
expected value for the dark current. Dark current is expected to be temperature dependent. 

45 WDM TRD Receiver Test 

45.1 General Preparation 

45.1.1 Connect together the EOA, the 200/220/235 optic fiber cables of the TRD sensor port, the variable 
optic attenuator, the 800nm source which simulates the sensor signal, and the FOCSI Test PC as 
shown in the TRD receiver test setup shown in Figure 2. 

45.12 Adjust the source to maximum output and the attenuator to zero loss. 

45.13 Configure the EOA to Spectrum Analyzer Mode, and adjust the FOCSI Test PC display to monitor 
the port showing the input from the attenuator. 

45.2 Saturation and Noise Level Test 

45.2.1 Procedure 

45.2.1.1 Starting from zero attenuation, increase the attenuation until the receiver shows an entire source 
signal which is not clipped due to receiver saturation. 

452.12 Record the port number, the maximum power level reported by the receiver on the FOCSI Test 
PC when the receiver shows an entire source signal which is not clipped due to receiver 
saturation, and the wavelength of the maximum power level. 

45.2.13 Continue to increase the attenuation until the receiver noise level is evident in the source signal. 
Decrease the attenuation until there is no noise in the source signal. 

45.2.1.4 Record the minimum power level reported by the receiver on the FOCSI Test PC when the 

receiver shows a source signal which does not contain noise from the receiver noise level, and 
record the wavelength of the minimum power level. 

4522 Data Evaluation and Expected Results 

4522.1 The values obtained for the saturation and noise levels should be equal to the EOA ICD values of 
Maximum Signal Power Density and Minimum Signal Power Density respectively. Those values 
are given in the data sheet as well as the EOA ICD. 

45.3 Dark Current level Test 

45.3.1 Procedure 

45.3.1.1 Disconnect the attenuator from the EOA and cap the EOA optic receive connector, Jl. 

453.12 Record the maximum power level reported by the receiver on the FOCSI Test PC when the EOA 
port has no input, and record the wavelength of the maximum power. 

45.32 Data Evaluation and Expected Results 

45.32.1 The value obtained for dark current is only for information. The EOA ICD does not specify an 
expected value for the dark current. Dark current is expected to be temperature dependent. 
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4.6 Stabilizer Sensor Test Procedure 

4.6.1 Ge nera l P rep ara ti on 

4.6.1. 1 Use the optic signal analyzer to perform the tests unless different test equipment is specified. 

4.6. 1.2 Prepare the optic signal analyzer to analyze signals in the 750 to 900 nm range. This range of 
wavelengths will be assumed in all tests. 

4.6.13 Connect together the optic source, sensor, and signal analyzer with optic cables as shown in 
Figure 1. This setup will be the same for all tests unless stated otherwise. 

4.6.1. 4 All optic connections are assumed to be clean, low loss connections using proper methods. 

4.6.13 Sensor measurements will include the effects of both mating halves of the connectors attached to 
the sensor while cable and connector losses outside of the sensor are to be about 3.0dB (or more). 

4.6.2 Sensor Insertion Loss Test 

4.6.2.1 Procedure 

4.6.2.1.1 At the sensor output cable, print the spectrum of the sensor power output in the 750 to 900 nm 
wavelength range. Record the wavelengths and sensor power values at the sensor peaks. 

4.6.2.13 Remove the sensor from the source to signal analyzer path and connect the optic cables together. 

4.6.2.13 At the same point in 4.63.1.1, print the spectrum of source power output in the 750 to 900 nm 
wavelength range. Record the source power values at the wavelengths of the sensor peaks. 

4.633 Data Evaluation 

4.633.1 The sensor insertion loss (IL) for a wavelength (kj) is the attenuation of the sensor at that 
wavelength given by the formula 

Sensor IL = Source power at Ai- Sensor power 

For each wavelength which is a peak in the sensor power output, calculate the sensor insertion 
loss at that wavelength. Then, find the average of the insertion losses which is the insertion loss 
for the sensor. 

The sensor insertion loss must be small enough to prevent the sensor signal from sinking into the 
noise level of the receiver. 

4.6.23 Expected-Results 

4.6.23.1 The maximum sensor insertion loss is listed in the sensor ICD and data sheet 
4.63 Contrast Ratio Test 

4.63.1 P roc edure 

4.63.1.1 Locate the sensor value where each bit is the same (e.g. 111111111111), and print the graph of the 
sensor output pattern. (Note: The first channel is for synchronization so it will always be a one.) 
This is the worst case position to calculate the contrast ratio since the subchannel pattern (the 
channels are differential) is alternating high and low signals which eliminates any greater or 
lesser than normal power readings due to high or low signals being next to each other, and it 
accounts for crosstalk. 
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4.6.3.12 At the output of the sensor, record the power of the high and low signals in each channel. 

4.6.32 Data. Evaluation 

4.6.32.1 The contrast ratio is given by the formula 

Contrast Ratio = Max. channel power - Min. channel power. 

Calculate the contrast ratio for each channel, and record the minimum contrast ratio. 

The contrast ratio must be large enough so the receiver can distinguish between high and low 
signals with no ambiguity. 

4.6.33 Expected Results 

4.6.33.1 The minimum contrast ratio is listed in the sensor ICD and data sheet. 

4.6.4 Channel Characteristics Test 

4.6.4.1 Procedure 

4.6.4.1.1 Record the sensor value used as the typical sensor signal viewed on the optic signal analyzer to 
determine the following. 

4.6.4.12 Record the number of discrete wavelength bands (channels) used to transmit sensor data. 

4.6.4.13 Record the wavelength of the beginning of the first and the end of the last channel. 

4.6.4.1.4 Record the widths of all channels. 

4.6.4.13 Record the widths of the obvious guardbands, the low band between adjacent high subchannels. 

4.6.42 Data Evaluation 

4.6.42.1 The number of channels, the channel locations, the widths of the channels, and the widths of the 
guard bands must be consistent with the values given in the sensor ICD in order for the EOA to 
correctly interpret the sensor signals. 

4.6.43 Expected Results 

4.6.43.1 The number, location, and widths of the channels and the widths of the guardbands are given in 
the sensor ICD and data sheet. 

4.7 Rudder Sensor Test Procedure 

4.7.1 Perform test procedure 4.6 for the Rudder Sensor. 

43 Pitch Stick Sensor Procedure 

4.8.1 General Preparation 

4.8.1. 1 Use the optic signal analyzer to perform the tests unless different test equipment is specified. 

43.12 Prepare the optic signal analyzer to analyze signals in the 750 to 900 nm range. This range of 
wavelengths will be assumed in all tests. 

43.13 Connect together the optic source, sensor, and signal analyzer with optic cables as shown in 
Figure 1. This setup will be the same for all tests unless stated otherwise. 
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4 -8. 1-4 All optic connections are assumed to be dean, low loss connections using proper methods. 

4.8.15 Sensor measurements will indude the effects of both mating halves of the connectors attached to 
the sensor while cable and connector losses outside of the sensor are to be 3.0dB or less. 

45.2 Sensor Insertion Loss Test 

45.2.1 Procedure 

45.2.1.1 At the sensor output cable, print the spectrum of the sensor power output in the 750 to 900 nm 
wavelength range. Record the wavelengths and peak values of the sensor reference and the 
sensor signal. 

45.2.12 Remove the sensor from the source to signal analyzer path and connect the optic cables together. 

45.2.15 At the same point in 4.82.1.1, print the spectrum of source power output in the 750 to 900 nm 
wavelength range. Record the source values at the wavelengths of the peak values of the sensor 
reference and the sensor signal. 

4.822 Data.Evaluation 

4.8.22.1 The sensor insertion loss (IL) for a wavelength (Xj) is the attenuation of the sensor at that 
wavelength given by the formula 

Sensor IL = Source power at A* - Sensor power Ai, 

Calculate the insertion loss for the wavelength which contains the peak of the sensor reference 
and for the wavelength which contains the peak of the sensor sig nal _ 

The sensor insertion loss must be small enough to prevent the sensor signal from sinking into the 
noise level of the receiver. 

4525 Expected Results 

4525.1 The maximum sensor insertion loss is listed in the sensor ICD and data sheet 

4.8.3 Dynamic Range Test 

45.3.1 Procedure 

45.3.1.1 Locate the sensor value which produces the smallest sensor signal power, print the output 
spectrum, and record the power levels of the peak sensor signal and the reference value at the 
peak sensor signal. 

4.8.3.12 Locate the sensor value which produces the laigest sensor signal power, print the output 

spectrum, and record the power levels of the peak sensor signal and the reference value at the 
peak sensor signal. 

45.32 Data Evaluation 

4.852.1 Dynamic Range, in dB with the sensor signal normalized by the reference, is given by the formula 

Dynamic Range = (Max. Sensor Signal Power - Reference Power at max sensor signal) - 
(Min. Sensor Signal Power - Reference Power at min. sensor signal). 

The lower end of the sensor dynamic range must be greater than the noise level of the sensor so 
valid data will be output. The upper end of the dynamic range must be less than the receiver's 
input dynamic range to ensure the receiver is not saturated. Sufficient dynamic range also 
ensures that crosstalk from the reference path to the signal path, which is actually signal 
wavelength light leaking through the reference path, will not affect the ability of the receiver to 
distinguish the various states of the sensor signaL 
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4.8.33 Ex pected Results 


4.8.33.1 The minimum and maximum values of the dynamic range are given in the sensor ICD and data 
sheet. 

4.8.4 Reference Integrity Test 

4.8.4.1 Erp.ced.mE 

4.8.4.1.1 Use the values for the peak reference power with minimum sensor signal and maximum sensor 
signal recorded in the Dynamic Range Test sections 43.3.1.1 and 4.83.13. 

4.8.43 Data Evaluation 

4.8.43.1 The reference integrity determines the ratio of the reference variation to the reference value. This 
test deals with the reference wavelength power that leaks through the sensor signal path and is 
combined with the power from the reference path. Since the reference leakage passes through 
the gradient filter plate and is filtered depending upon the gradient of the plate, changes in the 
filter plate gradient which determine the sensor signal will also cause changes in the reference 
leakage. The reference leakage must be a very small fraction of the minimum reference value. 
The smallest reference value occurs at the smallest sensor signal value. 

4.8.433 Reference Integrity is calculated as follows. Note the changes in units. 

Reference Variation (mW) = 

Reference Power at Max. Sensor Signal(mW) - Reference Power at Min. Sensor Signal(mW). 
Reference Integrity (dB) = Reference Variation(dB) - Reference Power at Min. Sensor Signal(dB). 

The reference variation must be small enough so that the receiver will always have a consistent 
reference. Sufficient reference integrity along with sufficient dynamic range will ensure that 
crosstalk will not affect the ability of the receiver to distinguish the various states of the sensor. 

4.8.43 Expected Results 

4.8.43.1 Reference integrity is given in the sensor ICD and data sheet 

4.8.5 Channel Characteristics Test 

43.5.1 Procedure 

43.5.1.1 At the sensor output, record the sensor signal pattern used as the typical sensor signal viewed on 
the optic signal analyzer to determine the following. 

43.5.13 Record the number of discrete wavelength bands (channels) used to transmit sensor data. 

43.5.13 Record the center wavelengths of the channels. 

43.5.1.4 Record the widths of all channels. 

43.53 Data Evaluation 

43.53.1 The number of channels, the channel locations, and the widths of the channels must be consistent 
with the values given in the sensor ICD in order for the EOA to correctly interpret the sensor 
signals. 
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4.8.53 Expected Results 

4.8.53.1 The number, location, and widths of the channels are given in the sensor ICD and data sheet. 

4.9 Rudder Pedal Senso r Test Procedure 

4.9.1 Perform test procedure 4.6 for the Rudder Pedal Sensor. 

4.10 Trailing Ed ge Flap Sensor Test Procedure 

4.10.1 Perform test procedure 4.8 for the Tr ailin g Edge Flap Sensor. 

4.11 Leading Ed ge Flap Sensor Test Procedure 

4.11.1 General Preparation 

4.11.1.1 Use the optic signal analyzer to perform the tests unless different test equipment is specified. 

4.11.13 Prepare the optic signal analyzer to analyze signals in the 750 to 900 nm range. This range of 
wavelengths will be assumed in all tests. 

4.11.13 Connect together the optic source, sensor, and signal analyzer with optic cables as shown in 
Figure 1. This setup will be the same for all tests unless stated otherwise. 

4.11.1.4 All optic connections are assumed to be clean, low loss connections using proper methods. 

4.11.13 Sensor measurements will include the effects of both mating halves of the connectors attached to 
the sensor while cable and connector losses outside of the sensor are to be 3.0dB or less. 

4.113 Sensor Insertion Loss Test 

4.113.1 Procedure 

4.113.1.1 At the sensor output cable, print the spectrum of the sensor power output in the 750 to 900 nm 
wavelength range. Record the wavelengths and sensor power values at the sensor peaks. 

4.113.1.2 Remove the sensor from the source to signal analyzer path and connect the optic cables together. 

4.113.13 At the same point in 4.113.1.1, print the spectrum of source power output in the 750 to 900 nm 
wavelength range. Record the source power values at the wavelengths of the sensor peaks. 

4.1133 Data Evaluation 

4.1133.1 The sensor insertion loss (IL) for a wavelength (Xj) is the attenuation of the sensor at that 
wavelength given by the formula 

Sensor IL = Source power at Xj- Sensor power A*. 

For each wavelength which is a peak in the sensor power output calculate the sensor insertion 
loss at that wavelength. Then, find the average of the insertion losses which is the insertion loss 
for the sensor. 

The sensor insertion loss must be small enough to prevent the sensor signal from sinking into 
the noise level of the receiver. 

4.1133 Expected Results 

4.1133.1 The maximum sensor insertion loss is listed in the sensor ICD and data sheet. 


A-26 


4.113 Contrast Ratio Test 

4.113.1 Procedure 


4.113.1.1 Locate the sensor value where each bit is the same (e.g. 1111111111111), and print the graph of 
the sensor output pattern. (Note: The first three channels are for synchronization so they will 
always be a one.) This is the worst case position to calculate the contrast ratio since the 
subchannel pattern (the channels are differential) is alternating high and low signals which 
eliminates any greater or lesser than normal power readings due to high or low signals being 
next to each other, and it accounts for crosstalk. 

4.113.1.2 At the output of the sensor, record the power of the high and low signals in each channel. 

4.1133 Data Evaluation 

4.1133.1 The contrast ratio is given by the formula 

Contrast Ratio = Max. channel power - Min. channel power. 

Calculate the contrast ratio for each channel, and record the minimum contrast ratio. 

The contrast ratio must be large enough so the receiver can distinguish between high and low 
signals with no ambiguity. 

4.1133 Expected Results 

4.1133.1 The minimum contrast ratio is listed in the sensor ICD and data sheet 

4.11.4 Channel Characteristics Test 

4.11.4.1 Procedure 

4.11.4.1.1 Record the sensor value used as the typical sensor signal viewed on the optic signal analyzer. To 
determine the following characteristics, the widths of the three synchronization pulses can be 
used to determine the location of the other channels; the other channels may be difficult to 
identify as they may seem to run together. 

4.11.4.13 Record the number of discrete wavelength bands (channels) used to transmit sensor data. 

4.11.4.13 Record the wavelength of the beginning of the first and the end of the last channel. 

4.11.4.1.4 Record the widths of all channels. 

4.11.43 Data Evaluation 

4.11.43.1 The number of channels, the channel locations, and the widths of the channels must be 
consistent with the values given in the sensor ICD in order for the EOA to correctly interpret the 
sensor signals. 

4.11.43 Expected Results 

4.11.43.1 The number, location, and widths of the channels are given in the sensor ICD and data sheet. 

4.12 Power Lever Contr ol Sensor Test Procedure 

4.12.1 Perform test procedure 4.6 for the Power Lever Control Sensor. 
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4.13 NoseJWheelSteering Sensor Test Procedure 

4.13.1 Perform test procedure 4.8 for the Nose Wheel Steering Sensor. 

4.14 TotalJPressure Sensor Test Procedure 

4.14.1 G eneral Preparation 

4.14.1.1 Use the optic signal analyzer to perform the tests unless different test equipment is specified. 

4.14.1.2 Prepare the optic signal analyzer to analyze signals in the 750 to 900 nm range. This range of 
wavelengths will be assumed in all tests. 

4.14.1.3 Connect together the optic source, sensor, and signal analyzer with optic cables as shown in 
Figure 1. This setup will be the same for all tests unless stated otherwise. 

4.14.1.4 All optic connections are assumed to be clean, low loss connections using proper methods. 

4.14.1.5 Sensor measurements will include the effects of both mating halves of the connectors attached to 
the sensor while cable and connector losses outside of the sensor are to be 3.0dB or less. 

4.14.2 Sensor Insertion Loss Test 

4.14.2.1 Procedure 

4.14.2.1.1 At the sensor output cable, print the spectrum of the sensor power output in the 750 to 900 nm 
wavelength range. Record the wavelengths and peak values of the sensor reference and the 
sensor signal. 

4.14.2.1.2 Remove the sensor from the source to signal analyzer path and connect the optic cables together. 

4.14.2.13 At the same point in 4.14.2.1.1, print the spectrum of source power output in the 750 to 900 nm 
wavelength range. Record the source values at the wavelengths of the peak values of the sensor 
reference and the sensor signal. 

4.14.2.2 Data Evaluation 

4.14.2.2.1 The sensor insertion loss (IL) for a wavelength (fa) is the attenuation of the sensor at that 
wavelength given by the formula 

Sensor IL = Source power at A*- Sensor power fa 
Calculate the insertion loss for the wavelength which contains the peak of the sensor reference 
and for the wavelength which contains the peak of the sensor signal. 

The sensor insertion loss must be small enough to prevent the sensor signal from sinking into 
the noise level of the receiver. 

4.14.Z3 Expected Results 

4.14.2.3.1 The maximum sensor insertion loss is listed in the sensor ICD and data sheet. 

4.14.3 Dynamic Range Test 

4.14.3.1 Procedure 

4.14.3.1.1 Locate the sensor value which produces the smallest sensor signal power, print the output 
spectrum, and record the power levels of the peak sensor signal and the reference value at the 
peak sensor signal. 
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4.14.3.1-2 Locate the sensor value which produces the largest sensor signal power, print the output 

spectrum, and record the power levels of the peak sensor signal and the reference value at the 
peak sensor signal. 

4.14.3.2 Data Evaluation 

4.14.3.2.1 Dynamic Range, in dB with the sensor signal normalized by the reference, is given by the 
formula 

Dynamic Range = (Max. Sensor Signal Power — Reference Power at max. sensor signal) - 
(Min. Sensor Signal Power - Reference Power at min. sensor signal). 

The lower end of the sensor dynamic range must be greater than the noise level of the sensor so 
valid data will be output The upper end of the dynamic range must be less than the receiver's 
input dynamic range to ensure the receiver is not saturated. Sufficient dynamic range also 
ensures that crosstalk from the reference path to the signal path, which is actually signal 
wavelength light leaking through the reference path, will not affect the ability of the receiver to 
distinguish the various states of the sensor signal. 

4.14.3.3 Expected Results 

4.14.3.3.1 The minimum and maximum values of the dynamic range are given in the sensor ICD and data 
sheet. 

4.14.4 Reference Integrity Test 

4.14.4.1 Procedure 

4.14.4.1.1 Use the values for the peak reference power with minimum sensor signal and maximum sensor 
signal recorded in the Dynamic Range Test sections 4.143.1.1 and 4.143.13. 

4.14.4.2 Data Evaluation 


4.14.4.2.1 The reference integrity determines the ratio of the reference variation to the reference value. 
This test deals with the reference wavelength power that leaks through the sensor signal path 
and is combined with the power from the reference path. Since the reference leakage passes 
through the gradient filter plate and is filtered depending upon the gradient of the plate, 
changes in the filter plate gradient which determine the sensor signal will also cause changes in 
the reference leakage. The reference leakage must be a very small fraction of the minimum 
reference value. The smallest reference value occurs at the smallest sensor signal value. 

4.14.4.2-2 Reference Integrity is calculated as follows. Note the changes in units. 

Reference Variation (mW) = 

Reference Power at Max. Sensor Signal(mW) - Reference Power at Min. Sensor Signal(mW). 
Reference Integrity (dB) = Reference Variation(dB) - Reference Power at Min. Sensor Signal(dB). 

The reference variation must be small enough so that the receiver will always have a consistent 
reference. Sufficient reference integrity along with sufficient dynamic range will ensure that 
crosstalk will not affect the ability of the receiver to distinguish the various states of the sensor. 

4.14.4.3 Expected Results 

4.14.4.3.1 Reference integrity is given in the sensor ICD and data sheet 
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4.145 Channel Characteristics Test 

4.145.1 Procedure 

4.145.1.1 At the sensor output, record the sensor signal pattern used as the typical sensor signal viewed 
on the optic signal analyzer to determine the following. 

4.145.1.2 Record the number of discrete wavelength bands (channels) used to transmit sensor data. 

4.145.15 Record the center wavelengths of the channels. 

4.145.1.4 Record the widths of all channels. 

4.14.5.2 Data Evaluation 

4.145.2.1 The number of channels, the channel locations, and the widths of title channels must be 
consistent with the values given in the sensor ICD in order for the EOA to correctly interpret the 
sensor signals. 

4.145.3 Expected Results 

4.145.3.1 The number, location, and widths of the channels are given in the sensor ICD and data sheet 

4.15 Total Temperature Test Procedure 

4.15.1 General Preparation 

4.15.1.1 Use the optic signal analyzer to perform the tests unless different test equipment is specified. 

4.15.1.2 Prepare the optic signal analyzer to analyze signals in the 650 to 675 nm range for the source and 
the 750 to 900 nm range for the sensor. These wavelength ranges will be assumed in all tests. 

4.15.1.3 Connect together the optic source, sensor, and signal analyzer with optic cables as shown in 
Figure 1. This setup will be the same for all tests unless stated otherwise. 

4.15.1.4 All optic connections are assumed to be clean, low loss connections using proper methods. 

4.15.15 Sensor measurements will include the effects of both mating halves of the connectors attached to 
the sensor while cable and connector losses outside of the sensor are to be 3.0dB or less. If 
necessary, the effect of the optic coupler will be accounted for in the test procedure and data 
evaluation. 

4.155 Signal Duration Test and Excitation to Signal Delay Test 

4.15.2.1 Procedure 

4.15.2.1.1 To perform this test, use the photodiode and oscilloscope as the detector. 

4.155.15 At the sensor input, record the source output as it turns on and off. 

4.15.2.1 5 At the sensor output, record the rise and decay of the sensor signal as the source is on and off. 
4.15.25 Data Evaluation 

4.15.25.1 Compare the plots and match the rise and decay patterns to determine when the source is on 
and off relative to when the sensor signal responds. 
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4.15.2.3 Expected Results 


4.15.2.3.1 The expected sensor signal duration value and excitation to signal delay value are listed in the 
sensor ICD and data sheet. 

4.15.3 Channel Characteristics Test 

4.15.3.1 Procedure 

4.15.3.1.1 At the sensor output, record the sensor signal pattern used as the typical sensor signal viewed 
on the optic signal analyzer to determine the following. 

4.15.3.12 Record the number of discrete wavelength bands (channels) used to transmit sensor data. 

4.15.3.13 Record the center wavelength of the channel. 

4.15.3.1.4 Record the width of the channel. 

4.15.32 Data Evaluation 

4.15.3.2.1 The number of channels, the channel locations, and the widths of the channels must be 
consistent with the values given in the sensor ICD in order for the EOA to correctly interpret the 
sensor signals. 

4.15.3.3 Expected Results 

4.15.3.3.1 The number, location, and widths of the channels are given in the sensor ICD and data sheet 

4.15.4 PowerConversion Efficiency Test 

4.15.4.1 Procedure 

4.15.4.1.1 At the sensor input (on the sensor side of the optic coupler), record the source power. 

4.15.4.12 At the sensor output (on the EOA side of the optic coupler), record the source backreflection and 
the sensor modulated signal output power at the beginning of the signal decay. 

4.15.4.13 Obtain the coupler attenuation from the vendor quality assurance report and measure the 
attenuation in both directions. With the optic signal analyzer, check the difference in attenuation 
between the two directions at the sensor signal peak. 

4.15.42 Data Evaluation 

4.15.4.2.1 Convert each measured value from dBm to mWatts so the power conversion efficiency can be 
calculated. Use the formula: dBm = 101og(mWatts). 

4.15.422 Obtain power readings at the sensor side of the coupler by accounting for the effects of the 
coupler attenuation and source backreflection on the sensor signal. Source backreflection adds 
to the measured sensor power while the coupler attenuation subtracts from the measured sensor 
power. 

4.15.423 Use values in mWatts in the following formula to calculate the power conversion efficiency. 
Power Conversion Efficiency (in %) = (((Sensor Signal Power at Coupler Output X Coupler 
Attenuation)/Source Backreflection at Coupler Output)/Source Power at Sensor Input) X 100. 

The power conversion efficiency, the amount of power the sensor outputs relative to the source, 
must be large enough so the sensor output signal is larger than the receiver noise level. 
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4.15.4.2.4 Use values in dBm in the following formula to calculate the conversion loss. 

Conversion Loss = (Sensor Signal Power at Coupler Output - Source Backreflection at Coupler 
Output + Coupler Attenuation) - Source Power at Sensor Input 

4.15.4.3 Expected Results 

4.15.4.3.1 The expected coupler attenuation is given in the coupler quality assurance report as 3.7, 3.9, 4.1, 
or 43dB with the loss depending upon which optic coupler ports are used. The actual loss 
should be dose to 4.0dB, but the loss may exceed the given values. 

4.15.4.3.2 The minimum power conversion effiriency is given in the sensor ICD and data sheet. 

4.15.4.33 The minimum conversion loss is the minimum power conversion effiriency stated in different 
units. 

5.0 DATA SHEETS 
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wrjw ANALOG and PIGHAI ■ SOT TRCE TEST DATA SHEET 


fcDA i /W\ 

Hll-zfo 

5.1 A Allowed Power Variation with Wavelength and lime Test (4.2.21 

PASS0 FAI 

5.1.1 .1 Attach the graphs of the source spectrums behind this data sheet. 

Source Power at Three Different limes at the Given Wavelengths Max. Difference 

PARTI (4.2.2) PART 11(4.2.4) PART B3 (4.2.6) Over Time 


750nm 

-W.7T 

1 

dBm 750nmj 

-/l ,.3’K’ 

dBm 750nm 


dBm 

l.l> 

dB 

765nmS 

-iso 

1 

dBm 765nmi 

-vr.5- 

dBm 765nm 

-vs*.r 

dBm 

OS 

dB 

780nm| 

~ms- 

dBm 780nm 

-Y5TO 

dBm 780nm 


dBm 


dB 

795nmi 


1 

dBm 795nm| 


dBm 795nm 


dBm 

0.2S- 

dB 

810nm| 


1 

dBm 810nmj 

-Y5:J25" 

dBm 810nm| 

-iS-.o 

IdBm 

0'25~ 

dB 

825nm 

I dBm 825nm 

-HS'.nz 

dBm 825nm 

-HS.as 

dBm 

Q.Z? 

dB 

840nm! 


dBm 840nm 


dBm 840nm 


dBm 

C.2T75" 

dB 

855nm 

-V3,37r 

! 

dBm 855nm| 

-VV.o 

dBm 855nm 

-w.<=» 

dBm 

0. loZ? 

dB 

870nm 

-Hz.l? 

dBm 870nm 

-Y2.75* 

dBm 870nm 

-*72.75' 

dBm 

dS 

dB 

885nm 

-1 

-Y/.2 S' | 

IdBm 885nm 

“Y/.7S’ 1 

dBm 885nm 

-HUS’ 

dBm 

os 

dB 

900nm 

-Y2,375- 

! 

dBm 900nm 

'Y2./Z 5" | 

[dBm 900nm 


dBm 

0-375" 

dB 


Parti 


Maximum Difference Over the Wavelength Range at Three Different limes 

dB 


Ms 

dB Part II 

MX 

dB Part m 

V.15 


Maximum Power Variation Over lime I A75~ 1 dB Expected: + /-3.0dB 

(Actually should be +/ — 1 .5dB but the ICD shows +/— 3.0dB) 


Maximum Power Variation Over Wavelength 1 75~ j dB Expected: +/-3.0dB 

(Actually should be +/ — 1.5dB but the ICD shows +/— 3.0dB) 


Comments: 


3-<5 A - ® A 
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5.1.2 Repeatability Test (4.2.3, 4-2.7, and 4.2-91 

5.1 .2.1 Attach the graphs of the source spectrums behind this data sheet 

Source Power at Three Different Uses at the Given Wavelengths 


passsW: 


PART I (4.2.3) PART II (4.2.7) PART HI (4.2.9) Largest Difference 


750nm 


dBm 

750nm 


dBm 

750nm 

-</6.fc2T 

IdBm 

0.5 

dB 

775nm 

-vsro 

dBm 

775 nm 

-55,5 

dBm 

775nm! 


dBm 

oS 

dB 

800nm 

-*4H. US' 

dBm 

800nm 

“| 

-V5TJ2ST | 

dBm 

o 

o 

00 

-w.ns 

dBm 

0.25 

dB 

825nm 

— V51o 

dBm 

825nm 

" H 

S', 1.5 \ 

dBm 

825nm 

-*{5.0 

dBm 

0/25 

dB 

| 

850nmi 

-*H,nS 

dBm 

1 

850nmj 

-iVS 

dBm 

o 

in 

00 

-4*t.zS 

dBm 

0,375~1 

dB 

| 

875nmj 

H2.Z 5 

dBm 

j 

875nm 

-Vz.i»z5 | 

dBm 

l 

00 

-V2.5* 

dBm 

0-375 

dB 

1 

900nmi 

-72.0 

dBm 

! 

900nm 

I 

-V2.;zr 1 

dBm 

VO 

o 

o 

-V/.S75 

dBm 

0.25 

dB 


Maximum Difference Expected: 8.0dB 


Comments: 


5.1.3 Minimum Power Spectral Density Test ( 4,2.51 

5.1.3.1 Attach the graph of the source spectrum behind this data sheet. 


pas£3 fai 


Wavelength of the Minimum Power Spectral Density 
Minimum Power Spectral Density l~‘Vk.375' dBm/ nm 


75V 


nm 


Expected: >-38.0dBm/nm 


Comments. rs ^ 4 f.z 5 ©a -tL. 5 ^;^ ‘•J.i.z. 


5.1.4 Wavelength Range Test (4.2.8) 

5.1. 4.1 Attach the graph of the source spectrum behind this data sheet. 


Short Wavelength 
Long Wavelength 


nm 


nm 




PASO faiiHT 


Expected: <750nm 
Expected: >900nm 


Comments. X S (\\\*~^ p » 

McvirUVi^ v> s, VL TTrvx*. TeS^ 
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PASsO FAH0 7 


5-1-5 Maximum Exatatiori Off Leakage Allowed Test (4,2.11) 

5.15.1 Attach the graphs of the source spectrums behind this data sheet 

Gain of the Photodiode Detector = Pdet(W) = Detector Voltage/ (2Rf X Detector Sensitivty) 

{dB=10LogW} 


Rf= 


/00 k JL 


i 


Detector Sensitivity = 

Source ON Minimum Power Spectral Density (PSD) 
Source OFF Maximum Power Spectral Density (PSD) 


3.14 


0,QHD 


Volt = 
Volt = 


-H513 


-feV.y 


dB 

dB 


The maximum allowed Excitation Off Leakage is 20dB below the Source ON Min. PSD. 

Source ON Min. PSD - Source OFF Max. PSD = 

Comments: 


19.1 


dB Expected: > 20dB 


5.1.6 Repetition Rate and Source Duty Factor Test (4.2.12) 

5.1.6.1 Attach the graphs of the source spectrums behind this data sheet 
Repetition Rate: 

Period of a Single Pulse 


’asjQW] 


tO.OD 


msec. 


Repetition Rate! 
Comments: 

Duty Factor: 
Source ON Time! 


/DO 


pulses/second 


Expected: 100 +/- 1 pulses/sec. 




M 


SexeviX 


Source OFF lime 






Duty Factor (in %)= (Source ON Time / (Source ON lime+ Source OFF Time)) X 100 

Expected: 90%+/-!% 


Duty Factor ! 
Comments: 


5.1.7 Required Rise and Fall Time Test (4.2.13) 

5.1.7.1 Attach the graph of the source spectrum behind this data sheet 


PASO faiiQ^ 


Rise Time 

20.0 

!5sec^ 

Fall Time I 

2S.0 

yUivOjC* 

jssee. 


Comments: 


-Asf Uxxs l y oic'MoStos* 


res. 


Expected: clOOnsec. 
Expected: < lOOnsec 
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vSEoA -s/ki 



Wtwi 

Source S^ecL^nru>vv$ 




SPECTRv 


\/ 

! ~<ns(r' *r. 

&J? 

1 LilKr- J. : -42 


; TfljfM : 


«.!$"?;?► r.i 

~40dBm 

^r~~ ,.-.dL : . I.i? a£j... 


Sd3 

'di v 

-S5J6k i i j - T • - 

i j i : ; 

1 » j 

i ' i 



S.7:sJ*i " a 

RES :& .5».» 






OF g*00$ 


PAGE JFS 
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ze-v 



'.IC./WV0J 

■"swe 


• =' “«s* 0 :s 3 a 

U "'S3 < ' , 0 
—TT ] 




II- . I 




• TT r r- 




p i ; I ? . : j | j v j 

wjr 1 ■ — jg[ - ~ j! >i d $mr~| 


■gcsz't’:o- o 

u'-Jt-fj 1 ; ij-g 

>i CZ-t’O- 


b'iOwSSUIUNn 


.'.ip/wwgj «> , * , s - g : S3;j 

" JH Sv6’0 uni S5S'0 “ r, S'.’* ! i 






CHI IV A 10ms 875roV VERT 

90. 1 00ms WINDOW 




CHI 

MAX 

= 3.2400 V 


CHI 

MIN 

= 40.000mV 

HISTO? 

CHI 

PER 

= 10.000ms 
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CHI MAX = 3.2800 V 

CHI MIN = 360.00mV 
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BoA s;*©Ol 

W iwV Sovwo»_ 


^rse-dM^ f^lf (es4~ 


CHI IV 


A 200U5 3.02 V VERT 


CHI grid 



LQ RES? 


CHI RISE = 20 . 000us 
CHI FALL = 28.000us 
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52. WDM TRP SOURCE TEST DATA SHEET 


s/m Oo\ 

5.2.1 Minimum Peak Power Test (43.2), 

52.1.1 Attach the graph of the source spectrum behind this data sheet. 


FASO FAIlOd 


Minimum Peak Power of Source! 
Comments: 


"37.S 


dBm 


Expected: -17.5dBm 

TV 2XZ C.V'Ap Lt«- a."V<c»w i5 H.O . TJwi Z-Lb -U Ua. ■♦'L. 

pov>x^- -ho -hL eUV- ^ f/w i- 4o - -37.#) 

5.2.2 Wavelength Range Test (4.3.31 PASsQ^AIlEI! 

52.2.1 Attach the graph of the source spectrum behind this data sheet. 

Short Wavelength nm Expected: <675nm 

Long Wavelength _ nm Expected: > 650nm 


Comments: n f j . . 

S> tTv-c. *V\££-H +7nj. tvi| ^i.rrvoMrw-i p-«*k 4 t£_ 5+-, TTL. UC|V«lt»^lLs -HU. pmjjCr 

** ^ vo * ,v '' not^v^x Vo)^a^ flrS- 6’5"‘7nev > f- 0 (o&(a*\r >^ _ T"t\i_ Ac<\c. £j r 4-L S«.v.v»rS 

fL. -L hL. W . c r~y' S 1 

5.23 Maximum Repetition Rate Test (4.3.5) PASSlJd FAIL] — I 

523.1 Attach the graphs of the source spectrums behind this data sheet 


Period of Sinusoidal Waveform 


/, oo y 


msec. 


Repetition Rate 
Comments: 


< Wt 


pulses /second 


Expected: <_1000pulses/sec. 


5.24 Minimum Source Modulation Depth T est (4.3.7) 

52.4.1 Attach the graphs of the source spectrums behind this data sheet 


P ASS I FMlD 


Wavelength of Smallest Power Change 
Max. Power at Wavelength! 


L7 2/? 


nm 


liLJdBin 


Min. Power at Wavelength ! ~ 


dBm 


Source Modulation Depth (SMD) is the minimum range of source power adjustment 
SMD = Power During Max. LED Current - Power During Min. LED Current 


Source Modulation Depth 


0.2 


dB 


Expected: >15dB 


Comments. "fU*. TRp p a.nn 0 l- V 7b C\x«.l V. 

ovApv^V- 15 j-f0- flu. VfcW-^ yv<^ ArC. +L- muxrnr VAr7oV»©WJ OCCmytik^ 7m wov-wuil oferdF/OK. 
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CHI 

MAX 

= 1.1200 U 

CHI 

MIN 

= 120.00roV 

CHI 

PER 

= 1 ,0040ms 
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"£yw J. 

<*(zifa3 


£oi\ S/Ml Aril $JUZ 


5.3 WDM ANALOG and DIGITAL RECEIVER TEST DATA SHEET 
5.3.1 Saturation and Noise Level Test (4.4.2) 

5ov*«ro_ -Vo Rcc«;v 


Pc 

Port Number 


CTU 


Saturation Level 
Noise Level 


*7/0 


— Wv^j>AfOU»^ 

(Th e port number is equal to - the - eonn e et e r - p in- numbor) 
pixel 

dBsrat 


•ttkxyz. paiS-ai 


All 


3o 


7‘xel 

bdBn£at 


All 


. / / TU 

\ 'Ke. p**«{ v^luci. L »r 

nJ kxpprf pjT^-f fldPiii /rTH ^ ^ 

^ CC1> arira y n/X\r\ 

nm ) — nvpr^fnH^ ^HRrn /nyp^ TU vcU* Jr 3o 

- -Crorw \/^ri. 



Port Number 


Saturation Level 


Noise Level 


(The port number is equal to the connector pin number) 
dBm at I I nm Expected: TBDdBm/nm 

Expected: TBDdBm/nm 


dBm at 


nm 


Comments: 


5.4.2 Dark Current Level Test (4.5.3) 


Dark Current Level 


dBm at 


nm 


Comments: 


PASO FAIlO 

No Expected Value 
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s/nL 5.1 .WDM ANALOG and DIGITAL SOURCE TEST-DATA SHEET 

i//z2/?5 

5.1.1 Allowed Power Variation with Wavelength and TmieTe3lI4.2.2) 


5.1.1. 1 Attach the graphs of the source spectrums behind this data sheet 

Source Power at Three Different limes at the Given Wavelengths 
PART I (4.2.2) PARTE (4.2.4) PART El (4.2.6) 


750nm| 

! 

765nmj 

780nml 

795mm 

j 

810nm! 


-YS'.S' 


dBm 750nm 


-HS'.yiS 


-Y5'.75' 




dBm 765nm 


-yyr?*' 


-vs: o 


-yy.wS - 


-iijs- 


-*Hnf 


-HS'.nS’ 


825nm 

840nm 

855nmi 

! 

870nmj 

! 

885nmL 

900nm 


-irs 


-nrs 


dBm 780nm l 
dBm 795nm 
dBm 810nm 
dBm 825nm 
]dBm 840nm 


-VV < 7S‘ 


-V5",o 


-ysCTzr 




dBm 750nmL 
dBm 765nm[ 
dBm 780nm[ 
dBm 795nm[ 
dBm 810nmE^Z 
dBm 825nm[ 
dBm 840nm[ 


-yv.?r 


-■/5V2T 75" 


“V 5TS 




-VY.« 


dBm 855nmLl£i3£_ dBm 855nm l 
dBm 870nm 


-vy/2F 


dBm 87Qnm i 


dBm 

dBm 

dBm 

dBm 

dBm 

dBm 

dBm 

dBm 

dBm 


-ii.uS' 




dBm 885nm 
dBm 900nm 


-jiS 




885nm| 

-Y3 ,5 

dBm 

900nm 

-ys^r 

dBm 


PAsS'FAIlO 


Max. Difference 
Over Time 


0.2 r 


0 iZ5~ 


o.izr 


o.o 


dB 

dB 

dB 

dB 


ojist 




Otizs 


Ci\T.S~ 


O.tl S’ 


o.izr 




dB 

dB 

dB 

dB 

dB 

dB 

dB 


Maximum Difference Over the Wavelength Range at Three Different Times 
Part I JL22£_ldB Part II _Z12LJ dB Pari- UTi I dB 


Maximum Power Variation Over Time 1 0*^5 1 dB Expected: +/-3.0dB 

(ActuaEy should be +/-1.5dB but the ICD shows +/-3.0dB) 


Maximum Power Variation Over Wavelength I dB Expected: +/-3.0dB 

(ActuaEy should be +/-1.5dB but the ICD shows +/-3.0dB) 

Comments: . . f , 
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5.1.2 Repe 3 te bjfl ity..Test (4- 2 -3. 4Z7 t . md4Z9) 

5.12.1 Attach the graphs of the source spectrums behind this data sheet 
Source Power at Three Different Uses at the Given Wavelengths 


passCETfahO 


750nmi 

77 5nml 

800nm| 

825nm[ 

850nm 

875nm| 

900nml 


PART I (4.2.3) 

dBm 




-Alois' 


-VV.75- 




-yr.fr 




W5TS 


dBm 

dBm 

dBm 

dBm 

dBm 

dBm 


PART H (4.2.7) PART HI (4.Z9) Largest Difference 


750nm 

1-yfc.z.s j 

IdBm 

750nm| 

WS.zS | 

IdBm 





J 

775nmj 

WS.2S 

dBm 

775nm 

-WatS 

dBm 







! 

800nm| 

-VS72S" 

dBm 

800nm 

WH. 2* 

dBm 





| 

825nmj 

'Vfc.o 

dBm 

825nm 

-W.n* 

dBm 






850nm 


dBm 

850 nm 

WS.lt* 

dBm 







875nm 

~W.il* 

dBm 

875nm| 


dBm 






900nm| 

-V5T7ST 

dBm 

900nm 

'VV.nr 

i 

dBm 


(.0 


UnS 


l.o 


Mz. S' 


o-n* 


l.nS 


o.ris 


dB 

dB 

dB 

dB 

dB 

dB 

dB 


Comments: 


Maximum Difference Expected: 8.0dB 


5.1.3 Minimum Power Spectral Density Test (42.5) 

5.1.3.1 Attach the graph of the source spectrum behind this data sheet. 


pasCH FAIlQ" 


Wavelength of the Minimum Power Spectral Density 
Minimum Power Spectral Density 


*2? 


nm 




dBm/nm 


Expected: >-38.0dBm/nm 


Comments: -w „ _ . . wuin^ „ 

oTlU^d. Cr ^2.3 _ 


5.1.4 Wavelength Range Test (42.8) PASsO FAIlQ^ 

5.1 .4.1 Attach the graph of the source spectrum behind this data sheet. 


Short Wavelength 
Long Wavelength! 


nm 


nm 


< Xe<i 






Comments. Niow»_ ^ -s^^h-u^v rwu-K fvv<»wrm«**v. 

P<7v*cr -..lTi** Com 


Expected: <750nm 
Expected: >900nm 

Fowj^Lr- SfUUlWM hL A| Ltwi. 

5 VC< | Urti. 
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5-1-5 MaximunLExcitation Off Leakage Mowed Test (4,2.111 PASSfl FAIlQ^ 

5.1.5.1 Attach the graphs of the source spectrums behind this data sheet 

Gain of the Photodiode Detector = Pdet(W) = Detector Voltage/(2Rf X Detector Sensitivty) 



The maximum allowed Excitation Off Leakage is 20dB below the Source ON Min. PSD. 


Source ON Min. PSD - Source OFF Max. PSD = 
Comments: 


17.0 


dB 


Expected: >20dB 


5.1.6 Repetition Rate and Souice.Duty F_actor Test (4.2.1 2) 

5.1. 6.1 Attach the graphs of the source spectrums behind this data sheet 
Repetition Rate: 

Period of a Single Pulse 


’ASjQ^Ald 


io-oo 


msec. 


Repetition Rate! 
Comments: 


too 


pulses /second 


Expected: 100 +/- 1 pulses/sec. 


Duty Factor 
Source ON Time 




/VI 


Source OFF Time! 


/-oy 




J 


Duty Factor (in %) = (Source ON lime / (Source ON Time+ Source OFF Time)) X 100 

Expected: 90%+/-!% 




Duty Factori 
Comments: 


5.1.7 Required Rise and Fall T ime Test (4.2.13) 

5.1. 7.1 Attach the graph of the source spectrum behind this data sheet 


PASSO FAIlOT 


Rise Time 
Fall Time 


2Z.0QO 


yMSai, 

Usee- 


ZS.ooo 


U»ec 


Expected: <100nsec. 
Expected: < lOOnsec. 


Comm ts L- -tb. osc ( [\ a sc^^a r^s oL+;< 
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Eo{\ sjvj z Wi)(V\ Spuz^ rvtrws 


,*C - v- .; 
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EoA s/n osl 

So ' Ar °- 

'Tes^' 

CHI IV A 10ms 3.50 V VERT 

90.000ms WINDOW 



CHtgnd' 



CHI MIN = S0.000mV 

CHI MAX « 3.9600 V 
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•J 


CHIgnd 


FcA 5/w ool 

VV/OA\ 

”Oi*Vy S <s> wc-e- "HrK#- 


CH1 IV A 2ms 3.28 V VERT 

8 . 9600ms WINDOW 
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EoA s/n 002. 

\Wt3lV\ A So^U. 


Rt*>A- Coni pw\ j Test 


CHI IV A 200U5 2.80 V VERT 


CHIgnd' 



CHI 


CHI RISE = 28.000us 
CHI FALL = 2S.000U5 



°° Z 5.2 WDM TRD SOURCE TEST DATA SHEET 

5.2.1 Minimum Peak Power Test (4.3.21 PASS) I FATLp^T^ 

52.1.1 Attach the graph of the source spectrum behind this data sheet. 


Minimum Peak Power of Source: 


- 3 3/?5' 


dBm 


Expected: -17.5dBm 


Comments: -m 1 .. , , . . . . . , . 

^ Q>i l Js 7*\iS kviusf U<- "to "V-h*. &v\4,«Sv^oc.A- 

+-C. Sr 4-L_ coM^ltr. .yr + tj'O - -£3^5*^ 

5.2.2 Wavelength Range Test (4.3.3) 

5.2.2.1 Attach the graph of the source spectrum behind this data sheet. 


p<*u^Q,C -f-O 


passETfaiiO 


Short Wavelength 
Long Wavelength 


SBo 


/ott 


nm 

nm 


Expected: < 675nm 
Expected: > 650nm 


Jr Ua. iviW./wuv*^ -pou^r 4e.y¥. TC ta'Ud. -HU. p*v~*e<- 

‘ ,5S ’”"' + ° t33 — ^ ^ ^ c- *4 il. a. Cu 

passQfaiiO 




5.2.3 Maximum Repetition Rate Test (4.3.5) 

5 .2.3.1 Attach the graphs of the source spectrums behind this data sheet. 
Period of Sinusoidal Waveform! 


ho(Z 


msec. 


Repetition Rate! 
Comments: 


?<?0 


pulses/second 


Expected: <_1000pulses/sec. 


5.2.4 Minimum-Source Modulation D epth Test (4 ,3,7 ) 

5.2.4.1 Attach the graphs of the source spectrums behind this data sheet 


PA SSO FAIlP 

C^vx^ry^ g^-bT" 


Wavelength of Smallest Power Change 
Max. Power at Wavelength 


nm 


dBm 


Min. Power at Wavelength 


dBm 


Source Modulation Depth (SMD) is the minimum range of source power adjustment 
SMD = Power During Max. LED Current - Power During Min. LED Current 


Source Modulation Depth 


dB 


Expected: >15dB 


Comments. TL* pow<^- 0 uipw\- :> iixei tI*. 

Va'ftftVjovxS -U f»Vt\i Vfor-^4-10^3 normal opJL'rcMov^. TRb sA/ I JuA* sLx.1 L* 

i Sec+/o*n. j 
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£oA* s/m ©oJL 


^efuA-thi 


on 


^4^-Tes>-K 


CHI 500mU A 1ms 3.28 <J VERT 

9.0100ms WINDOW 


CHIgnd 



CHI MAX » 1 . 1G00 V 

CHI MIN = !00.00mV 
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fsoA */w 






"R<s4ts- le^-p 


CHI S00mV A 200us 3.28 V 


UERT 


2 . 0000ns 


WINDOW 





- ^Eoi^ syVij . arxl s/wZ 
?1f(27/l3 ; .... ■ ; . " 


. 1 


5 oUrc*. Vo Reunite*- 


■^asO^ahQ 

(TLj. «*ijj g, pa*£*»s\ ^ 


le-conneetor-pin-rHamber) 


Saturation Level ^ /0 ._ dSarat Lal 


l p>A<i( 

f +Cl. /ciy 

-r+*oct~ ■Hsi 
ArvAy £*Tiv\ 


ru V* Lt 

U*<»S ^rro*^. 

+C. 


} _i \ CC& Arr.iy <=*Tiv\ . . p _ , - 

Noise Level 3° |4 feaSt Ldii Inm J -HExp eged^^ ^ / ti ib ^ 

Comments: iLa, so^r^u- A«A vwV w*hL •hC*. -Vi*-* v^c.'r? r* (1*02,, Also, tL ve*iL»-«~ ira^or-Vs +4.0.4- +^ v >°- 

PC JtjpW^ io<t fvot* si* o\m* +L rto> VC. Wvelj +4*s_ re.Oi.’iv/.i^' .L yj-s duc^i*. ScS»*Sf»-} \x 2 le'"' <*■ p*IV-«sl VClL-l 3o Cw£h 

+-i.«o^L vC^ ipex+r*-.^ ca«. 5+U( W. Wo-> **\ -Us*. Xr>pL^ , 5*^ U-lov_> -£=><- +4 n^ m^c •.£ +L. V)D*v\ 

^ 3 9 TbirV Current Level Test (4.4.31 PASsGEJ^AIlIZ 1 


Dark Current Level 


Comments: 


dBm at 


5 «unic. < 3 -*+p«'V’ i S +L. 


No Expected Value 


CV?«'V"ni*.+tJ>r ts CwC^e-L 


^o.vry_ 


WCxf^v 


^/o- 3o - 2?0 


^ ^ /tLc. m**^ Co—* W. <Coslc-y lartZiA e.ve^-1 +^_ ^Wsolufe. a<« l>v*<ift*mUK j 

\ Vt\ll»udS V'lvt. VTJuy. £A«ar*<*'V l^JL. C«;l cu ld4t^L- y 


!*x /oi^ (®o) 


TLai*. -UlS+s <^rt. noV- p#sj* 1 ?Le_. 
TK<ic^_ TS no PC hs^ly -f-/^ 
"Tro S»<a<*o2-. '*'' 


Port Number 


Saturation Level 


Noise Level 
Comments: 


(The port number is equal to the connector pin number) 


dBm at 


dBm at 


Expected: TBD dBm/ nm 
Expected: TBD dBm/ nm 


pasO fahO 


Dark Current Level 


I dBm at 


No Expected Value 


Comments: 
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5.5.1 Sensor Insertion Loss Test (4.6.2) PASsQ^ FAIlO 

5 .5.1.1 Attach the graphs of the sensor and source output power spectrums behind this data sheet. 
Insertion Loss (IL) = Source Power at Sensor Peak - Sensor Power at Sensor Peak. 

Insertion Losses at each Peak in the Sensor Output Power Spectrum (may not fill all boxes) 

Peak 1 nm Signal Power dB Source Power ZAAlAL dB IL l dB 

Peak 2 “7 nm Signal Power dB Source Power dB IL dB 

Peak 3 nm Signal Power dB Source Power dB IL A»3 dB 

Peak 4 ?ir._ nm Signal Power ~ tL2L dB Source Power P"v*W 1 dB IL 35 ~ dB 

Peak 5 ?c>3 nm Signal Power ~^A dB Source Power ~ dB IL /(g<7 dB 

Peak 6 8(1 nm Signal Power " dB Source Power dB IL dB 

Peak 7 g2 ° nm Signal Power dB Source Power dB IL dB 

Peak 8 &Zi nm Signal Power " dB Source Power L dB IL dB 

Peak 9 nm Signal Power dB Source Power P ^ dB IL dB 

Peak 10 nm Signal Power dB Source Power dB IL dB 

Peak 11 nm Signal Power ~~ dB Source Power ~Y^s~ dB IL dB 

Peak 12 nm Signal Power ^ dB Source Power ZJ&AL dB Il I dB 


Overall Sensor Insertion Loss = Average of Individual Peak Insertion Losses. 

Sensor Insertion Loss /&• L |dB Expected: <24dB 

Comments: 
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5.5.2 Contrast Ratio Test (4.6.3) 

5.5.2.1 Attach the graphs of the sensor bit pattern behind this data sheet. 
Subchannel Amplitudes (Maximum / Minimum) 


paseQfaiiO 


Channel 1 
Channel 4 
Channel 7 
Channel 10 




dBm Channel 2 


-UiZ-yr.' s- 


-MX / - 75 :'/ 


dBm Channel 5 Ql 


'•( / --7r.o 


dBm Channel 3 
dBm Channel 6 


—yjfi / 7*^ 






-uzn /-7S~s 


dBm Channel 8 Y j-^l 


dBm Channel 9 


=>.& /-yr.i 



dBm Channel 11 

-L(o 

dBm Channel 12 



dBm 
dBm 
dBm 
dBm 


Contrast Ratio = Maximum Channel Power - Minimum Channel Power. 
Channel Contrast Ratios 


/o«3 


Channel 1 1 /p-<* 
Channel 4 
Channel 7 
Channel 10 


dB 

dB 


1.2 


dB 


Channel 2 
Channel 5 
Channel 8 


/ 0 -$ 


<\A 


1.1 


dB 

dB 

dB 


Channel 3 
Channel 6 
Channel 9 


13 


dB 


/D.f 


It 


13 

dB Channel 11 

<J.3 

dB Channel 12 1 

iO.O 


dB 

dB 

dB 


Minimum Contrast Ratio 
Comments: 


l.o 


dB 


ft 

Expected: *6.0dB 


5.5.3 Channel Characteristics Test (4.6.4) 

5.5 .3.1 Attach the graph of the typical sensor value behind this data sheet. 


Number of Discrete Channels 
Comments: 


/£- 


PAS^FAnO 

/o*a- r\cVe_ r»<.l > 


Expected: 12 
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■> 


Initial Wavelength of First Channel 
Comments: 


7S"? 


nm 


Expected: 750nm to 770nm 


Ending Wavelength of Last Channel 
Comments: 




nm 


Expected: 846nm to 878nm 


Channel Widths 




Channel 1 

/I.® 

nm Channel 2 

lo.l 

nm 

Channel 3 

?.io 

Channel 4 


nm Channel 5 

X.z. 

nm 

Channel 6 

&<<o 

Channel 7 


nm Channel 8 

r.o 

nm 

Channel 9 

&<?. 


Channel 10 Inm Channel 11 I nm Channel 12 


SW 


nm 

nm 

nm 

1 

nm 


*V ■ T ■ WIG1UIC1 XX 1 I XiXXI WUUUIC1 IX. 1 ^ ' < 9 11111 

Comments: <\J \ r „ 

k — s- viu, ,* ^ 0 t a^.(. ' ^ V cl — 1 * 

tt.HC 


17o. g- 

-m.t 
7^o. i- 
7*H.o 
Sb?.2_ 

i2H. 2- 

ttZ.-L- 

y*jo.v 

#4 Sr W 

KL.7. 

KH-(0 


■“V o+ 

7tL <zkc~uL( u-1 z iUi c x. r£. 

^ ^ ^ ^ +4 **.! Li i ^ +vL Uc~~L 


7(0^0 | 7J|, L > 1 . r - 1 

-7m CkenrxJ I £H] hM -713, t CkwAf^f Z /g.O L ... 

** 5^, 

^ ‘ w ~'‘ &«v._ fo 7* *“■ 4-0 ■ 

. ...... U * 3 a ~--ts * - _ 


<w •* sL u 3 a^lu r~ ? , ""‘"l &aV, ~\ ^ 7 * 

Guardband Widths U "~ ^ Expected: 2.5mn 

I I 1 1 r 1 


Band 1/2 i 

1 S'.* 1 

Inm 

Band 2/3 

-z.fc 

|nm 

Band 3/4 1 

2.2 

|nm 

Band 4/5 i 

2* 1 

nm 

| 

Band 5/6 j 

2.Z 

nm 

Band 6/7 [ 

2.t 

nm 

Band 7/8 

)•% 

ran 

Band 8/9 

2.y 

nm 

Band 9/10 

J.S* I 

nm 


Band 10/11 ,„„„ 2 ;, ( ’ , nm Band 11/12 1 3 (a nm 


Comments: tL 3 «ju*i s 

1. V V 

-7»o,o *78-2.^ 


3 

7«7 

71o.o 


t. 

St>(. o 

T 

?o7.2. 

2<=*?,y 

(G) 

SlH^f 

sn.o 

7 

friJi 


8" 

l-X *1 

S'V{.( 0 

^2.0 

21 

gZ&r.-L. 

S^Z.o 


m.o 

W,<o 

E 
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5.6 RUDDER SENSOR DATA SHEET 

Performed bv: f5 ra Ji k:. sd. - Date: h Test Artide Serial Number ool 


>ASS0FAld 


5.6.1 Sensor Insertion Loss Test (4.7.2) Vi 

5.6.1. 1 Attach the graphs of the sensor and source output power spectrums behind this data sheet. 
Insertion Loss (IL) = Source Power at Sensor Peak - Sensor Power at Sensor Peak. 

Insertion Losses at each Peak in the Sensor Output Power Spectrum (may not fill all boxes) 


Peak 1 


nm Signal Power 


dB Source Power 

[ Si./S' 

dB IL 

n.is 

dB 

Peak 2 


nm Signal Power 

- £>8.3 

dB Source Power 

-5*c>.7 

dB IL 


dB 










Peak 3 


nm Signal Power 

-fc74 

dB Source Power 

So .tS" 

dB IL 

n.zr 

dB 










Peak 4 


nm Signal Power 


dB Source Power 

-Sb.7S" 

dB IL 

n.& 

dB 










Peak5 

SoZ.Z. 

nm Signal Power 

-fcs-o r 

dB Source Power 

- 5b HS 

dB IL 

n.L 

dB 









Peak 6 

S^o. (© 

nm Signal Power 

- a, \ 

dB Source Power 


dB IL 

n. 3 

dB 










Peak 7 


nm Signal Power] 


dB Source Power! 

— £7. z«r 

dB Il| 

r?.z 

dB 









Peakd 

ZTIX 

nm Signal Power] 


dB Source Power 

- S7-N5* 

dB IL| 

Hit 

dB 

Peak 9 I 

33^,8 

nm Signal Power] 


dB Source Power] 

— 57.7 

dB Il| 

floS 

dB 

Peak 1( 

) W'T- 

]nm Signal Power 

-&s 

IdB Source Power 

- 57.' S 

dB IL 


IdB 









Peak 11 

1S1X 

nm Signal Power 

- US.7S 

dB Source Power 

- Sl.S 

dB IL 


dB 









Peak 12 

> 

Jnm Signal Power 


dB Source Power 


dB IL 

i<*xr 

IdB 









Peak 12 


] nm Signal Power 

- (ol-°S 

dB Source Power 

-5b.v,S“ 

dB IL 


dB 


Overall Sensor Insertion Loss = Average of Individual Peak Insertion Losses. 


Sensor Insertion Loss 
Comments: 


HA 


dB 


Expected: <24dB 
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5.6.2 Contrast Ratio Test (4.7.3) PASsQ FAIlQ^ 

5.6.2.1 Attach the graphs of the sensor opposite bit pattern behind this data sheet. 

Subchannel Amplitudes (Maximum / Minimum) 

~/-7Z.s 


Channel 1 
Channel 4 



dBm Channel 2 

j~-'72. c t 

" /-72.V 

dBm Channel 5 

I-1ZH 

^6g.sr/_s72.u 

dBm Channel 8 

"4&W /-7Z-4 


dBm Channel 3 
dBm Channel 6 
dBm Channel 9 


- 67 .? 


-fcg.t /~72J 


- 463 - !- 


72. U 


Channel 10 
Channel 13 


- (o & r /~ 72 . c, I dBm Channel 11 




dBm Channel 12 1 


-7/. 


dBm 
dBm 
dBm 
dBm 


*47, < / -to 


dBm 


Contrast Ratio = Maximum Channel Power - Minimum Channel Power. 
Channel Contrast Ratios 



Comments: 


5.6.3 ChanneLCharacteristics Test (4.7.4) 

5.6.3.1 Attach the graph of the typical sensor value behind this data sheet. 


passQfaiiO 


Number of Discrete Channels 
Comments: 


13 


Expected: 13 
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Initial Wavelength of First Channel ! 7S7>y 1 nm Expected: 750nm to 770nm 

Comments: 

Ending Wavelength of Last Channel 373,/ nm Expected: 854nm to 887nm 

Comments: 





Channel Widths ^ _ Expected: 8.5nm +/- 0.5 



Channel 1 nm Channel 2 L__2JL_J nm Channel 3 I jnm 

i 1 I 1 1 1 


Channel 4 ^ nm Channel 5 nm Channel 6 

Channel 7 jW nm Channel 8 £l z nm Channel 9 [ 

Channel 10 nm Channel 11 SVo nm Channel 12 

_ — W 

Channel 13 * ,2 ~ nm 


Channel 13 L__L_Jnm 

Comments: wiUs & *4 \/<i| Ly bcJ—<~e. cl*~J (><-*■ ^ -ho 

-77^1 £> TL ^ c>= , ,£„*_ s-Wf «£• -Ks* -4 41 h ’ t6> ‘" e 

SI UK.I -«U4/ -iw: izri cLj 1 (« I 


SI j- W i: JZr.J cL-^l 1 fg.ii |_ 

?o(o<*y /"Ti) <* ( /- 

fgj£ ^ ^,4-iL .1- 3T Wv«- d*»..**L /«U 2 , *-1 .VvWJ 

**'•? ^ c, * a .4 +c p~V, +L eL*~*l -Z. * j CU~J 2£gT)„*, 

?*<S ~\ 8«x. ~ 

ySt/o lt<, e* w4»dy^'J^ u»*4 +4. C*1 /?. UlLj a txor^ vaIuc 2 

Suardband Widths ^ /3 Expected: 2.5nm 

Band 1/2 nm Band 2/3 2.4=, nm Band 3/4 Zjg, a nm 



Band 4/5 3 '^ nm Band 5/6 nm Band 6/7 — 3,0 I ran 


^ nm Band 8/9 ^‘ x nm Band 9/10 1 nm 

^ nm Band 11/12 nm Band 12/13 _3-° nm 


Band 7/8 3 z *^ I nm Bar 

Band 10/11 3>/ nm Bar 

Comments: ^ 4, x 


03 

7<o&3- 

772.0 

cp 

•m.Z 

-K*H 

3 

7tr 

72S-o 

H 

7fr^ 

mo 

(£) 


K»<,.V 

(, 

tftf.o 

SIH* 

7 

»n.% 

W22.V 

? 

S’Zg.zt 

fix>.3. 


*y~2. 

fig* 

C3. 

9*1h 4 

y*isr.* 

O 

?S3.(» 

SSI*.'* 

13- 


Sl^H.X 


C3~ ( owS 
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Performed by: 3nal K*ssl 


Date: y/z3 /<?3 Test Artide Serial Number: OO: 


PASS' PADO 


5.6.1. 1 Attach the graphs of the sensor and source output power spectrums behind this data sheet. 
Insertion Loss (IL) = Source Power at Sensor Peak - Sensor Power at Sensor Peak. 

Insertion Losses at each Peak in the Sensor Output Power Spectrum (may not fill all boxes) 

Peak l l 7b3.Q nm Signal Power dB Source Power dB IL dB 



Peak 2 773.V nm Signal Power dB Source Power dB IL jjjj dB 

Peak 3 7 £l*¥ nm Signal Power •~L^25‘ dB Source Power -V7.o dB IL dB 

Peak 4 770«2 nm Signal Power "feSIZS* dB Source Power dB IL }l±k dB 

Peak 5 IZfLte nm Signal Power ~<oSTis~ dB Source Power 0 £, dB IL dB 


Peak 6L&2bik_J nm Signal Power! 


dB Source Power! -V7.2 j dB ILI idB 


Peak 7 o nm Signal Power 1 dB Source Power -Y7/V5* dB IL ^7.5~ dB 

Peak 8 nm Signal Power ~'LS".oS~ dB Source Power ~V7«<«r dB IL /7iV dB 

Peak 9 1 £~3(,o nm Signal Powerl^^^^j dB Source Power ! dB IL I n.2S [ dB 

Peak 10 nm Signal Power T^lZfl dB Source Power ~V7kS" dB Il I ^7.< dB 

Peak 11 nm Signal Power dB Source Power *^7.7S' dB IL / I dB 

Peak 12 nm Signal Power dB Source Power ~V7,7 dB IL th$!E- dB 

Peak 13 1 I nm Signal Power ! ~^° I dB Source Power ! -V7,3iT d B n J / I dB 

Overall Sensor Insertion Loss = Average of Individual Peak Insertion Losses. 


Sensor Insertion Loss ! /7, k 
Comments: 


Expected: < 24dB 
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5.6.2 Contrast Ratio Test (4.7.3) PASsT^TfAIlTI 

5.6.2.1 Attach the graphs of the sensor opposite bit pattern behind this data sheet. 

Subchannel Amplitudes (Maximum / Minimum) 


Channel 1 
Channel 4 
Channel 7 


7V>7 I dBm Channel 2 


-6SW /-72.C 


-fas: 3/72.2 


-faSTO /-1ZJ 


JdBm Channel 5 
dBm Channel 8 




/-72.I 


-bS-.l j-n;. 


dBm Channel 3 
dBm Channel 6 [ 
dBm Channel 9 [ 




-W.8 /-72.f 


/- 7 ] ,7 


Channel 10 1 


dBm Channel 11 1 


dBm Channel 12 1 


Channel 13 1 

/- 73 .V 

dBm 





dBm 
dBm 
dBm 
dBm 


Contrast Ratio = Maximum Channel Power - Minimum Channel Power. 
Channel Contrast Ratios 


Channel 1 
Channel 4 
Channel 7 
Channel 10 
Channel 13 


S-5T 


(oA 


” 7 .( 


1,1 


dB 

dB 

jdB 

dB 


HA 


dB 


Minimum Contrast Ratio 1 
Comments: 


(3- fa 


dB 


Channel 2 [ 

l.Z | 

dB Channel 3 | 

Channel 5 [ 

(oH 

dB Channel 6 ! 

Channel 8 [ 

”7,2 

dB Channel 9 I 

Channel 11 

1 fe.fc 

] dB Channel 12 




”7.2. 




6.(3 


dB 

dB 

dB 

dB 


Expected: £6.0dB 


5.6.3 Channel Characteristics Test (4.7.4) 

5.6.3.1 Attach the graph of the typical sensor value behind this data sheet. 


paseQ fahQ^" 


Number of Discrete Channels 
Comments: 


13 


Expected: 13 




Initial Wavelength of First Channel 1 lS%-k> I nm 
Comments: 


Expected: 750nm to 770nm 


Ending Wavelength of Last Channel 
Comments: 


ttlH 


nm 


Expected: 854nmto887nm 



Comments: Jtd* 'hIU^ -U* 

^ Vfclldy a\^Cr d&yruti 

(£> TL~-KA ^ <X 2- *4^ ?5 ?w +L. d~ 


' Ojfro 
* fl«SJ 

3 

: "m-i 

6b 2.. b 
SUi«» 

3Z7.V 

?>sw 

t*f}# 


g.ljZo.r' cU£nrk*t I <»v Z » T*+~ sUtfw>i iV»- -ti*. <-l < A-HvJ. TCf- +^»*5 U^dni, ?/\‘L<idi- Jn 

»■( / Anl- Z j cL iuvf/^ i +L. £L«-HK<r| mi J+^ fahji. 

(JP \^‘ Tti. durt#»ir mjj.o/u.trbK T5 £>.^hh^ Uou*.*«*r / +L. cLi*~*ls «k eJ}-/** 5fJU- 

U UwLho e*c£VS -tf^V da^lX Ul pari 4- cL^nrll \\ , 



Comments: 


t 

UcAe.l 

7<tf.7 

<r 

72H.Z 

TX..2 

z 

11(0.1 

iTl.b 

10 

91 2,2 

*H.Z 

3 

7S«f.b 

Ifl.o 

It 

Wf.S 

J«rZ.2 


WW 

ns'.z 

(Z 

ys-7,? 

?57.ff 

r 

?*.? 

*>3.8 




t> 

Scfl.S 

?IZ.2 




7 

SH.2 

?lo.b 




T 

azt.2 

ttS.fa 





«r«- t*u<»s«-cr«i. aS -hCi. Hii+4. o£ Vflk/ 

L-fwten p*<ics, TL * 

«tr* arU+narJly. 4$0fj£g|. <*S ■*•£»- poi*4- ** +^t 

rttt 4 -hit. cX^n^e/ p«st, fj,*f fSn'4- fvBo Cirao*^ 
frv»^ +4. lAftlU.y fUor. 
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5.7 PITCH STICK SEN SOR DATA SHEET 

Performed bv: Date: /zZ/b Az Test Artide Serial Number. — 

5.7.1 Sensor Insertion Loss Test (4.8.2) PASS0^FAIlO 

5.7.1. 1 Attach the graphs of the sensor and source output power spectrums behind this data sheet. 
Insertion Loss = Source Peak Power - Sensor Peak Power. 


Reference Peak Power 


-a, 


dBm at I ~77k.Z 


nm 


Source Peak Power at Reference Wavelength 
Reference Insertion Loss 


’4£j± 


/tf'.Z 


dB 


Signal Peak Power 


-tV. 3 


JdBm at 




Source Peak Power at Signal Wavelength 




Signal Insertion Loss 
Comments: 


/S’. 7 


dB 


dBm 

Expected: < TBD dB 


nm 


dBm 


Expected: ^20dB 


5.7.2 Dynamic Range Test (4.8.3) PASsO FAII0^ 

5.7.2.1 Attach the graphs of the output power spectrums with the maximum and minimum sensor signals 
behind this data sheet. 



Dynamic Range = (Max. Sensor Signal - Reference Power at max. sensor signal) - 
(Min. Sensor Signal - Reference Power at min. sensor signal) 


Dynamic Range 
Comments: 




dB 


Expected: Min. 15dB 
Max. TBD 
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5.7.3 Reference Integrity Test (4.8.4) 


’as^HfahQ 


Reference Power at Min. Sensor Signal 


Reference Power at Max. Sensor Signal 

Reference Variation (mW) = 

Reference Power at Max. Sensor Signal(mW) - Reference Power at Min. Sensor Signal(mW) 


-4*7,1 

dBm =>i 





-lot. 1 

dBm => 

X 


mW 


Reference Variation 


0.0 


mW => 


X 


JdB 


Reference Integrity (dB) = Reference Variation(dB) - Reference Power at Min. Sensor Signal(dB) 


Reference Integrity 
Comments: 


-tn. \ 


dB 


Expected: < -26dB 


5.7.4 Channel Characteristics Test (4.8.5) 

5.7.4.1 Attach the graph of the typical sensor value behind this data sheet. 


3 ASsGZfFAnO 


Number of Discrete Channels 


Expected: 2 


Comments: '■'Xz.nwt*. srgvX c«*rW**w +v»o Lon l pe/dcs . TL. +»»« Atifev O.oS'A'^ u< Lie- 

+L. +vj o AlC- Cer- lay (•'££’ A 13 . 


Center Wavelength of High Frequency Signal 
Comments: 

Center Wavelength of Low Frequency Signal 
Comments: ^>^*1 cU )Vv6 j 




nm Expected: 787nm 


i.L 


nm Expected: 863nm 


Channel Widths 
High Frequency Width 


Expected: <75nm 



7^t« ?oW wlH 


57.*/ 

nm Low Frequency Width 

£*(9. 2 


-h* 

nm 


Comments: 

CUhntj W'tXvf : >Vu.AW«r<i Cro^ ISO nm +> -U* poU4- cLmn*/ ArcfS JrC sLirpty. 

S-^waI CU^oel WUvi : nv*W -bC P *U wUe *4 sr^| a Ur^U U.**h Jife+L* foo**. 
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5.7 PITCH STICK SENSOR DATA SHEET 
Performed bv: Date: njzi^ Test Article Serial Number on 2 

5.7.1 Sensor Insertion Loss Test (4.8.2) PASstl FAIlQ^ 

5.7.1. 1 Attach the graphs of the sensor and source output power spectrums behind this data sheet. 
Insertion Loss = Source Peak Power ~ Sensor Peak Power. 


Reference Peak Power 


-£9.7 S' 


dBm at 


"77 1. 8 


run 


Source Peak Power at Reference Wavelength 
Reference Insertion Loss 




2 l.b5~ 


dB 


dBm 

Expected: < TBD dB 


Signal Peak Power 


-GY.9 


dBm at 




nm 


Source Peak Power at Signal Wavelength 




[dBm 


Signal Insertion Loss 
Comments: 


2o.2 


dB 


Expected: ^20dB 


Uj4 Is o n \y 0.2J.& o^r fL. ^Lc.TL €- 0 * 

^ sty*. ^ +.LrtUu*.. 


5.7.2 Dynamic Range Test (4.8.3) 


passQ faiiQ^ 


5.7.2.1 Attach the graphs of the output power spectrums with the maximum and minimum sensor signals 
behind this data sheet. 


-73.3 


Minimum Sensor Signal 
Reference Power at Minimum Sensor Signal 

Maximum Sensor Signal 


dBm 




dBm 




dBm 


Reference Power at Maximum Sensor Signal 


- ns ' 


dBm 


Dynamic Range = (Max. Sensor Signal - Reference Power at max. sensor signal) - 
(Min. Sensor Signal - Reference Power at min. sensor signal) 


Dynamic Range 
Comments: 


i.Z 


|dB 


Expected: Min. 15dB 
Max. TBD 
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5.7.3 Reference Integrity Test (4.8.4) 
Reference Power at Min. Sensor Signal 
Reference Power at Max. Sensor Signal 


paseQ FAnGJ 


- 6 ?,' If 


dBm => 


- bins' 


jdBm => 



Reference Variation (mW) = 

Reference Power at Max. Sensor SignaKmW) - Reference Power at Min. Sensor Signal (mW) 


Reference Variation 


V.7UV3 X/d 


-<? 


mW => 


-£3.22. 


dB 


Reference Integrity (dB) = Reference Variation(dB) - Reference Power at Min. Sensor Signal(dB) 

Expected: <-26dB 


Reference Integrity I ~/3.27 jdB 

Comments: 


5.7.4 Channel Characteristics Test (4.8.5) 

5.7.4.1 Attach the graph of the typical sensor value behind this data sheet. 


paseGETfaiiO 


Number of Discrete Channels 


Expected: 2 

Comments: rU s ~«\\ +L at o*\ y +L 

Center Wavelength of High Frequency Signal 
Comments: cU.^1 


Center Wavelength of Low Frequency Signal 
Comments: siyw.1 

Channel Widths 



Expected: 787nm 


Expected: 863nm 


High Frequency Width 
Comments: 


ds£. 


run 


Expected: <75nm 
Low Frequency Width 5"0.o nm 
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Performed by: 1 K* C s Lr- Date: 17. hu /42- Test Article Serial Number 00 I 

5.8.1 Sensor Insertion Loss Test (4.9.2) PASsH^AIlO 

5.8.1.1 Attach the graphs of the sensor and source output power spectrums behind this data sheet. 
Insertion Loss (IL) = Source Power at Sensor Peak - Sensor Power at Sensor Peak. 

Insertion Losses at each Peak in the Sensor Output Power Spectrum (may not fill all boxes) 

Peak 1 ~76>3 .v nm Signal Power dB Source Power dB IL dB 



Peak 2 nm Signal Power ~ dB Source Power ! dB IL dB 


Peak 3i__2liuZJ nm Signal Power ! ~^ 7>2r i dB Source Power ! 1 dB IL ! I dB 

Peak 4 lv.o 1 nm Signal Power dB Source Power ~ 5 '° >5 ~ s ~ dB IL dB 

Peak 5 ~7 *?*?.*/ nm Signal Power dB Source Power ~~ 5b,z dB Il I /k- dB 

Peak 6 nm Signal Power ~ fc7 ‘ 55 ~ dB Source Power ~ 5 ~o- 3 .f dB IL ObJL dB 

Peak 7 nm Signal Power ~ dB Source Power ,s 1 dB IL dB 

Peak 8 nm Signal Power L dB Source Power dB IL /7,3 dB 

Peak 9 y32,z nm Signal Power 1 dB Source Power dB IL LLh. dB 

Peak 10 nm Signal Power zhSiL dB Source Power ! dB Il I fl.S 1 dB 


Peak llL-£21^Jnm Signal Power ~ I dB Source Power ! I dB Il I llrf , I dB 

Peak 12 nm Signal Power dB Source Power shT dB Il I i~ h$~ dB 


Peak 13LJf±U nm Signal Power ! I dB Source Power ! ~ I dB IL I IX.cf I dB 

Overall Sensor Insertion Loss = Average of Individual Peak Insertion Losses. 

Spnsor Insertion Loss ! fl.Z I dB Expected: <24dB 


Sensor Insertion Loss 1 11. Z 

Comments: 
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5.8.2 Contrast Ratio Test (4.9.3) PASS0FAnO 

5.8.2.1 Attach the graphs of the sensor opposite bit pattern behind this data sheet. 

Subchannel Amplitudes (Maximum / Minimum) 

/ .7^ 


Channel 1 
Channel 4 
Channel 71 
Channel 10 
Channel 13 


-47,2./-7 Cj .|j ( . 


-ts. 


7-71,1 


JdBm Channel 5 

... 

-u s l-ns .1 

dBm Channel 6 

-4,7, t /-77.I 

JdBm Channel 8 


dBm Channel 9 1 

-kff,*? 1-11,1, 




dBm Channel 11 




dBm Channel 12 




77-W 


dBm 
dBm 
dBm 
dBm 


/- 7gy 


dBm 


Contrast Ratio = Maximum Channel Power - Minimum Channel Power. 
Channel Contrast Ratios 



Comments: 


5.8.3 Channel Characteristics Test (4.9.4) 

5.8.3.1 Attach the graph of the typical sensor value behind this data sheet. 


pasCH FAH0^ 


( 


Stf- 


Number of Discrete Channels 
Comments: 



Expected: 13 


A-85 





98-V 


. 

S*'” 10 ) _ j~| 

'-r*~i+-re [ - Q 


b'Z°i& 

*VS5S 

HB 

h 

1ZS& 

°‘“S* 

S‘bhS 

azm 

Of 

SLZS 

A'.S£S 

<p 

$ °48 

B'izs 

f 

hTZ& 

°)'iii 

0 

km 

<=>it$ 

6) 

T°»8 

<)'£0g 

J 

I'LbL 

b'h^L. 

E? 

G’LSL 

rwt 

£ 

tu. 

<*\LtL 

<3D 

TILL. 

kS*L 

1 


_ x* 7 >( isiuaimncQ 



inugx ^pspadxg 


rj^'^'p yt Y 7+ »v r: 

7 * ... *,.r z, t- «, '1— , 5 t -» ==4 M „ r -,-p : |^r.i 7tn .^: „ 


sq;ptM pueqpJBno 

S 


go 


"1 


t,0, ' s k v,~ ' Nur , 

* y ^ M ' 7" ^-o s, n „ s _ . 

^ ^ r '"■-t-r- v <p 

wt M 03/ 2 - -rknrr 


%+?«. c . v«>w 1 J 


««LU 

^•s 


__^__ <£) 

fZ^I I (^“^7 rtflfc" < *^'*^ "T 4 7* l?^J T**^ ■*'•!•* 7+ ■' y * v g) 


T-&V4 

O'ISZ 

H'hfrS 

x-jzi 
*~zi. 
<*■*«* 
1 1*1 
*S(,L 
Z-ltL 
°- SLC 
•'S')/. 
A-feSi- 


T*^ l ~'' T T => ' T - r n<*V *t y»** *\p y +«?^ -^3 T *~»w»*w -»*, v^ T<n :s^uaunno3 



UIUZ 88 ^^£8 :papscixg 


:s}uaunii03 


mu 


o‘L°H 


piraeiQ jseg jo ipSuapABM 2uipug 


mu 0ZZ °l uni 0SZ :papadxg 


^n^jr 


:s}uaimnco 

puueiQ }sng jo ipSuapAF/Y\ i^piuj 






loo 



5.8 RIJDDER PEDAL SENSOR DATA SHEET 
Performed bv: 7=5rei Date: / Z/^/yz. Test Artide Serial Number: OoZ- 


5.8.1 Sensor Insertion Loss Test (4.9.2) PASsH^AIlO 

5.8. 1.1 Attach the graphs of the sensor and source output power spectrums behind this data sheet. 
Insertion Loss (IL) = Source Power at Sensor Peak - Sensor Power at Sensor Peak. 

Insertion Losses at each Peak in the Sensor Output Power Spectrum (may not fill all boxes) 


Peak 1 
Peak 2 
Peak 3 
Peak4j 
Peak 5 
Peak 61 
Peak 7 
Peak 8 
Peak 9 
Peak 10 
Peak 11 
Peak 12! 
Peak 13 


7 


“77b.k 


-JZS'.o 






?l CxU 


m.o 


2S].o 


93 5T.< 










nm Signal Power 

-72. .95" 

dB Source Power 

-5b.2 

dB IL 

22. S 

dB 

nm Signal Power 

-72.3 

dB Source Power 


dB IL 
dB IL 

2i.2 

dB 

dB 

dB 

dB 

nm Signal Power 

-72. vr 

dB Source Power 

- SZxyS" 

22.o 

nm Signal Power 

-72.3 

dB Source Power 

- 5'o.35' 

dB IL 

2 1.^5" 

nm Signal Power 

- 1ZS 

dB Source Power 

— fro. 3 

dB IL 

22.2- 

nm Signal Power! 

-1ZSS 

dB Source Power 


dB IL 

2i.^r 

dB 

nm Signal Power! 

ms 

dB Source Power 


dB IL 

2\.S 

dB 

dB 

dB 

nm Signal Power] 

-72. 

dB Source Power 

-St.S 

dB IL 

21 MS’ 

nm Signal Power] 

-73.1 

dB Source Power 

-f/.y 

dB IL 

2\n 

]nm Signal Power 

t73-35“ 

IdB Source Power 

- S'i.S' 

IdB IL 

21.7 

IdB 

]nm Signal Power 

-73.3 

dB Source Power 

-5‘iss- 

dB IL 

21.75" 

dB 

3 nm Signal Power 

-iZ.fS 

dB Source Power 

- 5"/. 2- 

dB IL 

2i.*/r 

IdB 

Inm Signal Power 

-7i .^r 

dB Source Power 

-ro..r 

dB IL 

2 OMS 

IdB 


Overall Sensor Insertion Loss = Average of Individual Peak Insertion Losses. 

dB Expected: < 24dB 


Sensor Insertion Loss 
Comments: 


21.7 
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5.8.2 ContrastJRaiiaTest (4.9.3) PASsCH FAIlQ^ 

5.8.2.1 Attach the graphs of the sensor opposite bit pattern behind this data sheet. 

Subchannel Amplitudes (Maximum / Minimum) 

LjL 


Channel 1 
Channel 4 
Channel 7 
Channel 10 
Channel 13 


'7310 


/-So- 


-72.3 






jLidBm Channel 2 
dBm Channel 5 
dBm Channel 8 


-72.3 


h?z.s- 




dBm Channel 3 
IdBm Channel 6 


-72.51 


'hss 


-72.fa/r 


-7S^T 


-~72. (a /-78.2 


-73.) /-Tg.c 


-W-- 


ZL^JdBm Channel 11 


-73.3 /-77.: 


dBm Channel 9 
IdBm Channel 12 -72.7 / 7 g.7 


dBm 
dBm 
dBm 
dBm 


/ -7g.1 


-72.0/ ~ 7 g^ 


dBm 


Contrast Ratio = Maximum Channel Power - Minimum Channel Power. 
Channel Contrast Ratios 



Comments: 


5.8.3 Channel Characteristics Test (4.9.4) 

5.8.3.1 Attach the graph of the typical sensor value behind this data sheet. 


PASCU FAI 

SjLX- 

rveVt 1 


Number of Discrete Channels 
Comments: 


/3 


Expected: 13 


\xUi 
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5.9 TRAILING EDGE FLAP SENSOR DATA SHEET 
Performed bv: 5^ A Pate: Test Artide Serial Number ,. p _ p _j 

5.9.1 Sensor Insertion Loss Test (4.1021 PASsCETfAIlC] 

5.9.1. 1 Attach the graphs of the sensor and source output power spectrums behind this data sheet. 
Insertion Loss = Source Peak Power - Sensor Peak Power. 



Reference Insertion Loss 


/Tf 


dB 


Expected: <TBDdB 


Signal Peak Power 


s' 


dBm at 




nm 


Source Peak Power at Signal Wavelength 


-Hm 


dBm 


Signal Insertion Loss 
Comments: 




dB 


Expected: <20dB 


PASeQ FAIlI^ 


5.9.2 Dynamic Range Test (4.10.3) 

5.9.2.1 Attach the graphs of the output power spectrums with the maximum and minimum sensor signals 
behind this data sheet. 






Minimum Sensor Signal 
Reference Power at Minimum Sensor Signal 

Maximum Sensor Signal 


dBm 


—4,4,. I 


A-h TJ5\? 

dBm 


-cw.r 


dBm 

i 


Reference Power at Maximum Sensor Signal 




dBm 


Dynamic Range = (Max. Sensor Signal - Reference Power at max. sensor signal) - 
(Min. Sensor Signal - Reference Power at min. sensor signal) 


Dynamic Range 


(oHS- 


dB 


Expected: Min. 15dB 
Max. TBD 


Comments. tL. valves -hL Ijx X yL. pL-j-z 

iV\ -4rix. S'.*}. 3 (**+- aV- a V- SljjVuil 

sUW •Vvj-rvti' +L. «X -hL. oXe pUic. 
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5.9.3 Reference Integrity Test (4.10.4) 


Reference Power at Min. Sensor Signal I 


L 




Reference Power at Max. Sensor Signal 


-USW 


dBm => 
dBm => 


PASO FA 110 

D#w 


ZJS'Hl x/o 


2^ 


X'c> 


D^w 


Reference Variation (mW) = 

Reference Power at Max. Sensor Signal(mW) - Reference Power at Min. Sensor Signal(mW) 


Reference Variation 


4.2*? 32 X/o* 


l#tW =: 


“ 73. U 


dB 


Reference Integrity (dB) = Reference Variation(dB) - Reference Power at Min. Sensor Signal(dB) 


Reference Integrity 


l.l 


dB 


Expected: <-26dB 


Comments. Kiesr aXy. X co 1 *- fbu. up ±Ll. a rr*i» Uc.it 

+-U. rcXcr*.**-*. U«*.\ cLa^S ^«. iu, Lou~m-r- U»vU\ \V .5, 


a»±. 


5.9.4 Channel ■Characteristics Test (4.1D.51 

5.9.4.1 Attach the graph of the typical sensor value behind this data sheet. 


’assBWd 


Number of Discrete Channels 
Comments: 



Expected: 2 


Center Wavelength of High Frequency Signal 
Comments: cU~/ 


777,o 


nm 


Center Wavelength of Low Frequency Signal 
Comments: 5^*1 ckannei 


Siyi 


nm 


Expected: 787nm 


Expected: 863nm 


Channel Widths 


High Frequency Width 
Comments: 


5b. ^ 


*7Sto.c +*» 

nm 


Expected: < 75nm 
Low Frequency Width 


HL 


nm 
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5.9 TRAILING EDGE FLAP SENSOR DATA SHEET 
Performed by: g.-ai &.si(ev- Date: 12 /n fe Test Artide Serial Number: ocz. 

5.9.1 Sensor Insertion Los s Test (4.10.2) PASsQ^FAIlO 

5.9. 1.1 Attach the graphs of the sensor and source output power spectrums behind this data sheet. 
Insertion Loss = Source Peak Power - Sensor Peak Power. 


Reference Peak Power 


~LZ. z 


jdBm atl 


"71L.2. 


jnm 


Source Peak Power at Reference Wavelength 
Reference Insertion Loss 


-5D, t5" 




dB 


dBm 

Expected: < TBD dB 



Signal Insertion Loss 
Comments: 


lU 


dB 


Expected: ^20dB 


PAsCH FAIlB^ 


5.9.2 Dynamic Ranee Test (4.10.3) 

5.9.2.1 Attach the graphs of the output power spectrums with the maximum and minimum sensor signals 
behind this data sheet. 


Minimum Sensor Signal 




-7AV 


JdBm 


Reference Power at Minimum Sensor Signal 


2r 


T7b. 4>i 


jdBm 


Maximum Sensor Signal 




dBm 


-4=>2..Z 


dBm 


Reference Power at Maximum Sensor Signal] 

Dynamic Range = (Max. Sensor Signal - Reference Power at max. sensor signal) - 
(Min. Sensor Signal - Reference Power at min. sensor signal) 


Dynamic Range 




dB 


Expected: Min. 15dB 
Max. TBD 




Comments: V«r r-V - U. ,U* ^ Uk —.k tC sUi ^ ^ 

^ tevr ~ i ». wi ^ ^ ^ ^ WL 

T ^ ^ ~ v uu * 1 ~ ^ * fU-Jr *L ~ f ~~-. nl 4, ^ 4..V5 

TC«i -vL ok«m«1<uS t>£ 
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5.9.3 Reference Integrity Test (4.10.4) 


PASO FAO0^ 


Reference Power at Min. Sensor Signal 


-(oZ.zST 


Reference Power at Max. Sensor Signal 


— (aZ. z 


dBm => 
dBm => 


r.K7xra' ? I MW 

J^W 


(o-° 2-(o X/o 


Reference Variation (mW) - 

Reference Power at Max. Sensor Signal(mW) - Reference Power at Min. Sensor Signal(mW) 


Reference Variation 


4>.m 




]^w => 




JdB 


Reference Integrity (dB) = Reference Variation(dB) - Reference Power at Min. Sensor Signal(dB) 

dB Expected: < -26dB 


Reference Integrity 
Comments: 


-)U 


5.9.4 Channel Characteristics Test (4.10.5) 

5.9.4.1 Attach the graph of the typical sensor value behind this data sheet. 


’AssEfRytO 


Number of Discrete Channels 
Comments: 



Expected: 2 


Center Wavelength of High Frequency Signal 
Comments: 


77 U.Z 


nm 


Center Wavelength of Low Frequency Signal 
Comments: 


?75W 


nm 


Expected: 787nm 


Expected: 863nm 


Channel Widths 

High Frequency Width 
Comments: 


Expected: < 75nm 


1 

7St>.o-h> ?cl.D n< v, 


1 5 - 1.0 

nm Low Frequency Width 



Ssi.o to 900.0 rii*% 


nm 
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5.10 LEADING EDGE FLAP SENSOR DATA SHEET 
Performed bv: 1 bsiLsi Pate: ;z//y/?z Test Artide Serial Number: V 3 


5.10.1 Sensor Insertion Loss Test (4.11.2) 


passD failQ'" 


5.10.1.1 Attach the graphs of the sensor and source output power spectrums behind this data sheet. 
Insertion Loss (IL) = Source Power at Sensor Peak - Sensor Power at Sensor Peak. 

Insertion Losses at each Peak in the Sensor Output Power Spectrum (may not fill all boxes) 


Peak 1 

7 $Y 

nm Signal Power 

- lies' \ 

dB Source Power 

-HZ. 2. 

dB IL 

Zl.H^ 

dB 









Peak 2 

11 Z 

run Signal Power 

- 

dB Source Power 

-HZ-eS 

dB IL 

3o.o 

dB 









Peak 3 

8oo 

nm Signal Power 

-77.: 2S - 

dB Source Power 

-V7.9 

dB IL 

2Y3r 

dB 








Peak 41 

£c7 

nm Signal Power 


dB Source Power 


dB IL 

2?. 1? 

dB 









Peak5L 

57 C. 

nm Signal Power 

-77.2. 

dB Source Power 

- S' 

dB ILl 

ZX.l 

dB 









Peak 6 

?2f 

nm Signal Powed 

-77. 65" 

dB Source Power 

~HS3 

dB IL 


dB 









Peak 71 

831 

nm Signal Power! 


dB Source Power 

-HS.vr 

dB Il| 

ZlHS 

dB 



11 






Peak 8L 

ZHo 

nm Signal Power! 

-7J.Z. 

dB Source Power 

-YY,3 

dB ILl 


dB 

Peak9[ 

m 

nm Signal Power) 

-7$r,S 

dB Source Power 

-HIS 

dB Il| 

21-i 

dB 

Peak 1C 


] nm Signal Power 

- 7?, TS 

| dB Source Power 

-Y?,/r 

1 dB IL 

24.1 

IdB 









Peak 11 


Jnm Signal Power 

-1 3.ST 

dB Source Power 


dB IL 

3o.o 

dB 

Peak 12 

21Z 

]nm Signal Power 

--77.4. 

dB Source Power 

-Y g.i 

1 dB IL 

W.s 

IdB 

Peak 13 

m 

jnm Signal Power 

^71,2- 

dB Source Power 

- Hh'T 

IdB IL 

1 3c n 

IdB 


Overall Sensor Insertion Loss = Average of Individual Peak Insertion Losses. 


Sensor Insertion Loss 




dB 


Expected: 28dB with 6.0dB 
Contrast Ratio 
or < 27dB with 5.0dB 
Contrast Ratio 


Comments: 




5.10.2 Contrast Ratio Test (4.11 .3) PASsQ FAIlIZf 

5.10.2.1 Attach the graphs of the sensor opposite bit pattern behind this data sheet. 

Subchannel Amplitudes (Maximum / Minimum) 

Channel 1 1 


-77.7/- * 3 . 


Channel 4 
Channel 7 


o. 


-7 


-7S-.3 


Channel 10 1 
Channel 13 


dBm Channel 2 
£jdBm Channel 5 L22 
dBm Channel 8 
dBm Channel 11 
dBm 


-78.) / -JZ: 




[dBm Channel 6 


-7&.Z-/-&7W 


LldBm Channel 9 


-77.3y 



-77.7/ 

^£S77 


-7*.fc / 

^-5-57 1 


-7 g.U /-g^r ~ 


dBm Channel 12 




dBm 

dBm 

dBm 

I 

dBm 


Contrast Ratio = Maximum Channel Power - Minimum Channel Power. 
Channel Contrast Ratios 



Insertion Loss 
or 5.0dB with < 27dB 
Insertion Loss 


Comments: 




y jtf. (X^r^exA'i r\Cy 4"L. Cx> k+ti-** i-V CaVi 


a y-e.Su 


l Vs. 
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5.10 LEAPING EDGE FLAP SENSOR DATA SHEET 
Performed by: Brel Date: t Test Article Serial Number V 


PASS0FAIlO 


5.10.1 Sensor Insertion T.n<« Test f4.11.21 

5.10.1.1 Attach the graphs of the sensor and source output power spectrums behind this data sheet. 
Insertion Loss (IL) = Source Power at Sensor Peak - Sensor Power at Sensor Peak. 


Insertion Losses at each Peak in the Sensor Output Power Spectrum (may not 

fill all boxes) 


Peak 1 

7S3 

run 

Signal Power 

-~7/.7r 

IdB 

Source Power 

--V7.S 

IdB 

IL 

23.^ 

IdB 

Peak 2 

”7*?/ 

nm 

Signal Power 

- 7/.G.S’ 

dB 

Source Power 

-V7.ts r | 

dB 

IL 

2 ^.o 

dB 

Peak 3 

7^S 

nm 

Signal Power 

- 70 n 

dB 

Source Power 

- V7JF 

dB 

IL 

23.2. 

dB 

PeakJ 


nm 

Signal Power 

- 7o,t, 

dB 

; 

Source Power 

-V7.*r 

dB 

IL 

Tins 

dB 

Peaksl 


nm 

Signal Power 

--70.7S - 

dB 

Source Power 

- 48.1 

'dB 

! 

IL 

22 . sr 

dB 

5,viV>Peak b| 

sin 

nm 

Signal Power 

- 7 o.oir 

dB 

Source Power 

-v&v 

dB 

IL 


dB 

Peak ?\ 


nm 

Signal Power! 

- 7o^r 

dB 

Source Powerl 

*“Y 8 1 

dB 

IL 

22.3 

dB 

Peaks[ 

9V3 

nm 

Signal Power! 

--Tl.oS~ 

dB 

Source Powerl 

-V7.© 

dB 

il| 

22.©r 

dB 

Peak 4 

2 S"I 

nm 

Signal Powerl 

-m.o 

dB 

Source Powerl 

- W 

dB 

il| 


dB 

Peak 1C 

| 8<T1 

Inm 

Signal Power 

-7o.rs” 

IdB 

Source Power 

-HS.ss- 

IdB 

IL 

22 .o 

IdB 

Peak 11 


]nm 

Signal Power 

- 7o Z 

dB 

Source Power 

-V7.^r 

dB 

IL 

22 . 2 S" | 

dB 

Peak 12 

S-7\a 

Inm 

Signal Power 


dB 

Source Power 

-V7.rr 

dB 

IL 

, 

22.3 

dB 

Peak 13 

i*3 

Inm 

Signal Power 


dB 

i 

Source Power 

- 

dB 

nJ 

22 .^ 

dB 


Overall Sensor Insertion Loss = Average of Individual Peak Insertion Losses. 
Sensor Insertion Loss (a dB 


Expected: 28dB with 6.0dB 
Contrast Ratio 
or < 27dB with 5.0dB 
Contrast Ratio 


Comments: 
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5.10.2 Contrast Ratio Test (4.11 .3) PASsQ FAIlH^ 

5.10.2.1 Attach the graphs of the sensor opposite bit pattern behind this data sheet. 

Subchannel Amplitudes (Maximum / Minimum) 

Channel 1 


-7//S / -77. r 


Channel 4 
Channel 7[ 
Channel 10 
Channel 13 


-To.l /-si, 


-71.0 /-TV. 


dBm Channel 2 

1 IdBm Channel 5 

'dBm Channel 8 



— 

-T5T.Z 


—To. S' j 

-7V.Z 


LzZi-i-/ 

-•W.k 


dBm Channel 6 
dBm Channel 9 


-7o.T y 

^-TSTo 


-7o./ y 

-7V.T 


b2i±J 

a 


-Io.l/ -tY, 2. 


JdBm Channel 11 


-7o.z/-73^S~ 


dBm Channel 12 


/-ix 


dBm 
dBm 
dBm 
sldBm 


|-7 |,o / 7Z.I 


dBm 


Contrast Ratio = Maximum Channel Power - Minimum Channel Power. 
Channel Contrast Ratios 

Channel 2 
Channel 5 
Channel 8 


Channel 1 
Channel 4 
Channel 7 


S",7 


to S 


dB 

dB 


3-5" 


3.V 


3.2 


dB 


3.* 


dB 

dB 

dB 


Channel 3 
Channel 6 
Channel 9 


*/,3 


H. 2 


3,3 


Channel 10 I 

| | 

dB Channel 11 

33 

dB Channel 12 

3.*} 

Channel 13 | 

At, 

dB 





dB 

dB 

dB 

dB 


Minimum Contrast Ratio 


At, 


JdB 


Expected: 6.0dB with 28dB 
Insertion Loss 
or 5.0dB with < 27dB 
Insertion Loss 


Comments: 
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5.10.3 Channel Characteristics Test (4.11,4) 

5.10.3.1 Attach the graph of the typical sensor value behind this data sheet. 


PASSO FAIltET^ 


w# W,J 


Number of Discrete Channels 



Comments: 


Expected: 13 


Spectral Width: 

The spectral width range is HOnm minimum to 115nm maximum even though each channel 
may vary by +/-0.9nm; the channel errors cannot combine to exceed spectral width range. 


Initial Wavelength of First Channel 


mi.% 


nm 


Comments: 


Expected: 750nm to 785nm 


Ending Wavelength of Last Channel 




Comments: 


^>pjl.c4-rT6./ IjOmf 


- nT7,> 



Expected: 860nmto900nm 


Channel Widths Expected: 8.5nm +/-0.9nm 


Channel 1 1 

IM 

nm Channel 2 

SW | 

nm Channel 3 


nm 

nm 

Channel 4 1 

lo .S 

nm Uw Channel 5 

s* 

nm Channel 6 

F/O 

Channel 7 1 

2/o 

nm Channel 8 


nm Channel 9 


nm 

Channel 10 
Channel 13 

• sw 

]nm Channel 11 

?.o 

Iran Channel 12 


]mn 

*}.z 

. nm 


Comments: /VUrW* \(»~) ^ “flL a i. 


TIT.? 

S^,-2- 
gtr. o 
ni,* 
gSJ/Y 

*sy.© 

tt ) ,V 
gll.V 
8 g&.(. 




+L. a»', ilL A +L volleys 

dis*»*vcls. 

A" cii«n*ve/ 3 Cou li t*- t*»i ^st. tJ[ C.t%c»i 

Y W*. ~ OflNv f kow- *-*'<•> 4^:s W®uii IcjAi*. a 

Lt4- cU^^ls 3 “*/, 

CU-^l 3 


- So^.o V* 
** £ ?01. 0 > 4 
Clvuirvl V C ff.e' /* 
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5,11 POWER LEVER CONTROL SENSOR DATA SHEET 


Performed by: x Date: tekijis Test Article Serial Number: <90/ 


5.11.1 Sensor Insertion Loss Test (5.12.2) PAsJ^TfAIiJ I 

5.12.1 Attach the graphs of the sensor and source output power spectrums behind this data sheet. 
Insertion Loss (IL) = Source Power at Sensor Peak - Sensor Power at Sensor Peak. 

Insertion Losses at each Peak in the Sensor Output Power Spectrum (may not fill all boxes) 


Peak 1 

751.0 

nm Signal Power 

| -iol.lF 

dB Source Power 

1 -Hr 

dB IL 

23.25 

dB 

Peak 2 

1 tsw 

nm Signal Power 

-tf.25 

dB Source Power 

' Vur 

dB IL 

2 3.Z 

dB 

Peak 3 

115.*/ 

nm Signal Power 

-ioU S 

dB Source Power 

“ H5. 75" 

dB IL 

22.1 

dB 

Peak 4 

TS2.U 

nm Signal Power 

~b%.35 

dB Source Power 

"Vsnr 

dB IL 

2 2.L 

dB 

Peak5| 


nm Signal Power 


dB Source Power 

-yr;7r 

dB IL 

22. S5 

dB 

Peak 6| 

1 no 

nm Signal Power 

'bVST 

dB Source Power 

-Vs-,15 

dB IL 

22.2 

dB 

Peak 7 ) 

$01.0 

nm Signal Power 

'68 .55 

dB Source Power 


dB IL 

Z2M5 

dB 

Peaks! 

$i5.i 

nm Signal Poweij 


dB Source Power 

~ 

' VU/5* 

dB IL 

22.t 

dB 








Peak 9L 

823.y j 

nm Signal Power! 

3 

dB Source Power 


dB Il| 

21. is- 

dB 

Peak 1C 

S3 XS 

]nm Signal Power 

-(o%J5 

dB Source Power 


dB IL 

22.35- 

dB 

Peak 11 

m.z 

Inm Signal Power 


dB Source Power 


dB IL 

22.35 

dB 

Peak 12 

mg 

]nm Signal Power 

'M/J 

dB Source Power 


dB IL 

22.3 

dB 

Peak 13 


Inm Signal Power 


dB Source Power 

•V«.W 

dB IL 

22-/5" 

dB 

Peak 14 

Sts-. 8 

Inm Signal Power 

~<oins 

dB Source Power 


dB IL 

2\- ( &5 

dB 

Peak 15 

?73// 

Inm Signal Power 

-£7.2 

dB Source Power 


dB IL 

21.8-5“ 

dB 


Overall Sensor Insertion Loss = Average of Individual Peak Insertion Losses. 


Sensor Insertion Loss 1 22. Si 

Comments: 


Expected: < 24dB 
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5.12.2 Contrast Ratio Test (5.12.3) PASsQ FAIL^ET 

5.12.3 Attach the graphs of the sensor opposite bit pattern behind this data sheet. 

Subchannel Amplitudes (Maximum / Minimum) 

-m /- yw dBm Channel 2 /-77.f I dBm Channel 3 ~ tt ‘ 7 /-73i 


Channel 1 
Channel 4 
Channel 7 
Channel 10 
Channel 13 


'<*4 / -7^ 


dBm Channel 2 
IdBm Channel 5 


|~^.b l-Jj.L 


GS.u j—'js'.o 


-fejr.g / -75^ 


/-7V.g 


dBm Channel 8 
IdBm Channel 11 
dBm Channel 14 


~feg.3 /~75Tfc 


/ -75*. 




'Iq-IX /. 73, J 


dBm Channel 3 1 
IdBm Channel 6 

t 

dBm Channel 9 

IdBm Channel 12 
dBm Channel 15 


^ /-7V.7 


-6^-5 


Si: 




dBm 
dBm 
dBm 
dBm 


-£,7.Z- 


dBm 


Contrast Ratio = Maximum Channel Power - Minimum Channel Power. 
Channel Contrast Ratios 

dB Channel 2 

dB Channel 5 


Channel 1 
Channel 4 
Channel 7 
Channel 10 
Channel 13 




5:t 


H JdB 

dB 


<o.O 


4,-V 


dB Channel 8 1 


dB 


Channel 3 
Channel 6 
Channel 9 


</.? 




<oS 

dB Channel 11 

<o.3 

dB Channel 12 

6.o 

<o.2. 

dB Channel 14 

S'. S 

dB Channel 15 



dB 

dB 

dB 

dB 

dB 


Minimum Contrast Ratio 1 
Comments: 


te- 


as 


Expected: 6.0dB 


5.12.4 Channel Characteristics Test (5.12.4) 

5.12.4.1 Attach the graph of the typical sensor value behind this data sheet. 


PASO FAIlQ^ 


Number of Discrete Channels 
Comments: 


/5~ 


Expected: 15 
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Initial Wavelength of First Channel 
Comments: 


753.0 


nm 


Ending Wavelength of Last Channel 
Comments: 


87-?.y 


nm 


Expected: 750nm to 765nm 


Expected: 870nm to 900nm 


Channel Widths Expected: 8.5nm +/- 0.5nm 



Comments: 

X- 

755.0 
lU.o 
770. Z 
77«.U 
7SU.U 

JlH.% 

n u> 

Wlo-t 


A 

' SS3.Y 
?W.Y 

$TIH 


Tti. curW 7s oA „ 



Comments: 

i 

i 

3 

V 

r 

b 

i 

% 


V +o y _ 
-rs^.i 7<.z.z 
7fen.<> T»U 
777,? 7«0'1 

1*1$ 
~w* t%.z 
Zoz.z &H.io 
1/0,2 ft2,L 


ta-i- 

\ 

4® V. 


fZ7.o 

ms 

to 


VH'O 

U 

gYSTo 

2*7.° 

IZ. 

?57.Z 

mu 

/3 


$U.t» 

H 


17© *Z 


T)U 2-UW.li «H. kxK~e„ r!4tS 

+L. p.«ilcs. “iko. 

•Vo W fLt-^+4 ©4 +L.vaiLy T4* 

^rt ArbnbrGry, Tit. uoA-V^j Art So 

■fCj- n»4- MkI Jf +Ll risx Co<r +L. ptfttk is 
i^diAei «n +/U. 
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5.11 POWEK LEVER CONTROL SENSOR DATA SHEET 
Performed bv: ^ E)ate: v/z t j?3 Test Article Serial Number 00 Z 

5.11.1 Sensor Insertion Loss Test (5.12.2) PASsQ^FAIlO 


5.12.1 Attach the graphs of the sensor and source output power spectrums behind this data sheet. 
Insertion Loss (IL) = Source Power at Sensor Peak - Sensor Power at Sensor Peak. 

Insertion Losses at each Peak in the Sensor Output Power Spectrum (may not fill all boxes) 


Peak lj 

7(,3.2 1 

nm Signal Power 


dB Source Power 

-y7,2S” 

dB IL 

/7,L 

dB 

Peak 2j 

112.(o 

run Signal Power 

-M.ZS- 

dB Source Power 


dB IL 

n.t 

dB 










Peaksl 


nm Signal Power 


dB Source Power 

74 , 4> 

dB IL 

/S'. 3 

dB 










PeakJ 

111.0 

nm Signal Power 


dB Source Power 


dB IL 

(Z.lS 

dB 










PeakJ 

-mA 1 

nm Signal Power 

-6V.7 

dB Source Power 


dB IL 

/?, 3 

dB 








Peak 6 


nm Signal Power 


dB Source Power 


dB IL 

nss- 

dB 








Peak 7 


nm Signal Power 

~(tSS \ 

dB Source Power 

-y^7r 

dB IL 


dB 









Peak 81 

?ZS“,0 

nm Signal Poweii 


dB Source Power 

-v^7s- 

dB II! 


dB 









Peak 9l 

£33,o 

nm Signal Power 

-<cS'.7S~ 

dB Source Power) 


dB IL| 

m I 

dB 









Peak 1C 


]nm Signal Power 

-fe>s*,y 

dB Source Power 

-yc », it 

IdB IL 

I9.2S- 

dB 









Peak 11 

mo 

nm Signal Power 


dB Source Power 

-vsiyr 

dB IL 

If. S3- 

dB 









Peak 12 

?S7,0 

3 nm Signal Power 


dB Source Power 


dB IL 

It 7 

dB 









Peak 13 

:o 

nm Sienal Power 

-bs-.i 

dB Source Power 

-VSVS- 

dB IL 

11.95- 

dB 









Peak 14 

£73,0 

nm Signal Power 


dB Source Power 

-vv,3s- 

dB IL 

20.25* 

dB 









Peak 15 


nm Signal Power 

-(di.Z 

dB Source Power 

*73,? 

dB IL 

2o,i 

dB 


Overall Sensor Insertion Loss = Average of Individual Peak Insertion Losses. 

Expected: <24dB 


Sensor Insertion Loss 
Comments: 


/ 


dB 
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5.122 Contrast Ratio Test (5.1 2 -31 PASsO FAIlQ^ 

5.12.3 Attach the graphs of the sensor opposite bit pattern behind this data sheet. 

Subchannel Amplitudes (Maximum / Minimum) 

-Wfl / '-K? IdBm Channel 2 "Wfil-’nS dBm Channel 3 / -7n 


Channel 1 
Channel 4 
Channel 7 
Channel 10 
Channel 13 


-fcga /-ll.z 


-ItSS / -74,1 


[dBm Channel 5 
[dBm Channel8 




/-7vj 




~4,r,r /-7V, 




/-i 2. 


[dBm Channel 3 
[dBm Channel 6 
[dBm Channel 9 
(dBm Channel 12 
dBm Channel 15 


-<&z /-iV. 


-4^8 /-7V, 


[dBm Channel 11 
[dBm Channel 14 

Contrast Ratio = Maximum Channel Power — Minimum Channel Power. 
Channel Contrast Ratios 


-fag73 /-73, 


dBm 
2 IdBm 
dBm 
dBm 


d. 


-M.Z f- 


■1Z.S 


dBm 


Channel 1 
Channel 4 
Channel 7 
Channel 10 
Channel 13 


tO.o \ 

dB 

Channel 2 

U 

dB 

Channel 3 

M , 


dB 

Channel 5 | 

I 04 

dB 

Channel 6 | 

9.o c 

9.2 

dB 

Channel 8 | 

9.1 

dB 

Channel 9 | 

?,r t 

1 «•< 

]dB 

Channel 11 

S.U 

JdB 

Channel 12 

u 

2.1 

JdB 

Channel 14 

fr.3 

]dB 

Channel 15 

?.b 


dB 


dB 


Minimum Contrast Ratio 


5T9 


dB 


Expected: 6.0dB 


Comments: -H . r 

L. «cW S* » cUs* U +4 U>. 

TU EoA sLmU W*WU taorV. JVkL +i;s D.IJ5 Jt ^l< 


le«'£irtuz.. 


5.124 Channel Characteristics Test (5.12.4) 

5.12.4.1 Attach the graph of the typical sensor value behind this data sheet. 


pas£] FAIlET 

cX\&r\r\C l Wm ivUs 


Number of Discrete Channels 
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/S 
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5.13 NOSE WHEEL STEERING SENSOR DATA SHEET 
Performed by:_g J Pate: \tjn/e?z. Test Article Serial Number: o^>{ 

5.13.1 Sensonlnsertion Loss Test (4.13.2) PASstZf EAIlO 

5.13.1.1 Attach the graphs of the sensor and source output power spectrums behind this data sheet. 
Insertion Loss = Source Peak Power - Sensor Peak Power. 


Reference Peak Power 




jdBm at 


~7 rw 


ran 


Source Peak Power at Reference Wavelength 
Reference Insertion Loss 


~S7 .</ 


/2.r 


dB 


dBm 

Expected: < TBD dB 


Signal Peak Power [ 


- io 


dBm at 


Sis W 


nm 


Source Peak Power at Signal Wavelength 


-SV.oS- 


!dBm 


Signal Insertion Loss 
Comments: 


/at 


dB 


Expected: ^20dB 


5.13.2 Dynamic Range Test (4.13.3) PAS££ZI^AIl[ 

5.13.2.1 Attach the graphs of the output power spectrums with the maximum and minimum sensor 
signals behind this data sheet. 

© fed-*" 


- ?V.o 


Minimum Sensor Signal 
Reference Power at Minimum Sensor Signal 

Maximum Sensor Signal 


dBm 


—(o3,'75* 


dBm 


-t/y.t.s" 


dBm 


Reference Power at Maximum Sensor Signal 


-L3.<? 


dBm 


Dynamic Range = (Max. Sensor Signal - Reference Power at max. sensor signal) - 
(Min. Sensor Signal - Reference Power at min. sensor signal) 


Dynamic Range 


°\S 


dB 


Expected: Min. 15dB 
Max. TBD 


Comments. Sr- -hL c*1«.pIak, jj f i ^ \ if 

‘ ^ r** ^ U~UA -K w M L h->.lortVy J 

Co Ait J ' 

® ^ S, ^ C ‘* Ar * rk +c “ ^ -mC Tt,^ +L ii 


■MiVlUM.. 
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5.13.3 Reference Integrity Tpst (4.13.4) 

Reference Power at Min. Sensor Signal 

Reference Power at Max. Sensor Signal 
Reference Variation (mW) = 


PASS0 FAnl2f 


-fc- 5.-7 S' 


dBm => j */.2./7o x^q 


3^ 




dBm => 


«/,o~73£ xto 


W 
j^W 


Reference Variation 



A bfc|t*+c jj 



c 


A 

II 

ic 

-7111 


jdB 


Reference Integrity (dB) = Reference Variation(dB) - Reference Power at^im Sensor Signal(dB) 
Reference Integrity | 


-/v.r 


JdB 


Expected: <-26dB 


Comments: 5 * u r 

^ *~^**'‘-«*~ S«*»w ri US -fC 

, ,, r s • >’*» V. u v«.iwtw v y 

^ 1 T , ^ ^ ^ ^ ^ TC ^ ^ V 

5 " Lu ‘^ ^ i — +4. u ..r«hp„. “ y 


5.13.4 Channel Characteristics Test (4.13.5) PASsFTfAhJ~[ 

5.13.4.1 Attach the graph of the typical sensor value behind this data sheet. 


Number of Discrete Channels I 2. 
Comments: 


Center Wavelength of High Frequency Signal 
Comments: 

Center Wavelength of Low Frequency Signal 
Comments: 


771,y 


Expected: 2 


nm Expected: 787nm 


S15-.H 


nm Expected: 863nm 


Channel Widths 

High Frequency Width 
Comments: 


SI b.z 


7Se>.o +0 Joo.a n ^ 

nm Low Frequency Width 


Expected: <75nm 


VM. 


FSO.Z hi 

nm 
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5.13 NOSE WHEEL STEERING SENSOR DATA SHFET 


Performed by: 3rd Date: i-l!, -,!<!■?- Test Artide Serial Number: Oo 2- 

5.13.1 Sensor Insertion L oss Test (4.13.2) PASSl^^AIlED 

5.13.1.1 Attach the graphs of the sensor and source output power spectrums behind this data sheet. 
Insertion Loss = Source Peak Power - Sensor Peak Power. 


Reference Peak Power 


-It. 


dBm at 


TT57 o 


nm 


Source Peak Power at Reference Wavelength 


-5"d.7S" 


[dBm 



Comments: 


5.13.2 Dynamic Range Test (4.13.3) 


passQ faiiQ'' 


5.13.2.1 Attach the graphs of the output power spectrums with the maximum and minimum sensor 
signals behind this data sheet. 

uL*-* 


Minimum Sensor Signal 


- S'L.S' 


dBm 


Reference Power at Minimum Sensor Signal 
Maximum Sensor Signal 


-73.Y 


dBm 




dBm 


Reference Power at Maximum Sensor Signal 


-7/d 


[dBm 


Dynamic Range = (Max. Sensor Signal - Reference Power at max. sensor signal) - 
(Min. Sensor Signal - Reference Power at min. sensor signal) 


Dynamic Range 


tO. L, 


IdB 


Expected: Min. 15dB 
Max. TBD 


Comments: ~rt 

^ .5 ©Ucu~X U +J. .. , v . 
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5.13.3 Reference Integrity Test (4.13.4) 


paseQ failH 


Reference Power at Min. Sensor Signal 


-73W 


Reference Power at Max. Sensor Signal 


—71. i 


dBm => 
dBm => 



Reference Variation (mW) = 

Reference Power at Max. Sensor Signal(mW) - Reference Power at Min. Sensor Signal(mW) 


Reference Variation 


3W7/b>C'0 


-% 


mW => 




dB 


Reference Integrity (dB) = Reference Variation(dB) - Reference Power at Min. Sensor Signal(dB) 

dB Expected: < -26dB 


Reference Integrity 
Comments: 


zhk. 


5.13.4 Channel Characteristics Test (4.13_.5) 

5.13.4.1 Attach the graph of the typical sensor value behind this data sheet. 


PASSAIC! 


Number of Discrete Channels 
Comments: 


Expected: 2 


Center Wavelength of High Frequency Signal 
Comments: 


1*7S*,0 


ran 


Expected: 787nm 


Center Wavelength of Low Frequency Signal 
Comments: 


r?5",£ 


nm 


Expected: 863nm 


Channel Widths 

High Frequency Width 
Comments: 


Expected: <75nm 





1 

nm Low Frequency Width 

5*0,2- 


to 

nm 


9oo.cn*, 
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5.14 TOTAL PRESSURE SENSOR DATA SHEET 
Performed by: Hral Date: < 0 / 22/73 Test Artide Serial Number: Vo30-3Z- ol 

5.14.1 Sensor Insertion Loss T est (4.14.2) PAS^3^lJZl 

5.14.1.1 Attach the graphs of the sensor and source output power spectrums behind this data sheet. 
Insertion Loss - Source Peak Power - Sensor Peak Power. 

□ u -r^ 7S " 

run 6-^ wm 4 * 


Reference Peak Power 1 


— S'9-375' 


dBm at ! 


Source Peak Power at Reference Wavelength 
Reference Insertion Loss 


- 95^25 




dB 


dBm 

Expected: <18.7dB 


Signal Peak Power 


-(co.y 7S~ 


jdBm at 


?%T.O 


nm 


Source Peak Power at Signal Wavelength 




JdBm 


Signal Insertion Loss i /6,75~ 
Comments: 


dB 


Expected: <17.5dB 


5.14.2 Dynamic Range Test (4.14.3) PASsH^FAIlCI] 

5.14.2.1 Attach the graphs of the output po wer spectrums with the maximum and minimum sensor 
signals behind this data sheet. 



Maximum Sensor Signal 


-{ 30 . 37 s- 


JdBm 


Reference Power at Maximum Sensor Signal 


-59.375" 


dBm 


Dynamic Range = (Max. Sensor Signal - Reference Power at max sensor signal) - 
(Min. Sensor Signal - Reference Power at min. sensor signal) 


Dynamic Range 


2. £75“ 


dB 


Expected: Min. 2.7dB 
Max. 3.3dB 


Comments: . 

Sens®*- i»<***vi q^-l.OOO <*.^6 . J TL-S*. flct-v. 6 ' p^'CSSlM'e <S V- 

M- , - . I i A^«/\ •srsrt - v\ n \ +L. I'nAviiyu.r. iw* n **\vtXK S Vcalnt-S 

J J f {fjert, VW", 
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sasQruO 


-5^.3 7r 




[dBm => 
dBm => 


5.14.3 Reference Integrity Test (4.14.4) 

Reference Power at Min. Sensor Signal 

Reference Power at Max. Sensor Signal 
Reference Variation (mW) = 

Reference Power at Max. Sensor Signal(mW) - Reference Power at Min. Sensor Signal (mW) 
Reference Variation I 



X 


mW => 


O - o 


JdB 


Reference Integrity (dB) = Reference Variation(dB) - Reference Power at Min. Sensor Signal(dB) 

]dB Expected: <-30dB 


Reference Integrity 
Comments: 




5.14.4 Channel Characteristics Test (4.14.3) 

5.14.4.1 Attach the graph of the typical sensor value behind this data sheet. 


passEj faiiO 


Number of Discrete Channels 
Comments: 


Expected: 2 


Center Wavelength of High Frequency Signal 
Comments: 


T?<U 


nm 


Center Wavelength of Low Frequency Signal 
Comments: 


3&.0 


nm 


Expected: 780nm 


Expected: 870nm 


Channel Widths 
High Frequency Width 


k >3,* 


Expected: 55nm+0/-5nm 

jo 

nm Low Frequency Width 




239<7 K > ^00.0 nm 
nm 


Comments: *,lUs ^ * 75^ wUX ;s xcb *rl( ^ 

YUl. + 0 | /-5'M f v \»y Idjlcojc yr+.^r*. 

***** ^ ^ F ^‘ -™4 — 
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5.15 TOTAL TEMPERATURE SHNSOR DATA flHFFT 


•> 


Performed by: .E^l^Lr Date: c,/zzA 3 Test Artide Serial Number:^ 


5.15.1 Signal Duration and Exdtation to Signal Delay Test (4.15.2) PASsf^FAI d I 

5.15.1.1 Attach the graphs of the sensor and source rise and decay behind this data sheet. 


Sensor Signal Duration 


2 SO 


Jjisec. 


Comments: 




f oa 




Expected: 175)asec. +/- 125gsec. 


Excitation to Signal Delay | 
Comments. rv^tasuml LA oi 

o\Lt-r , 


msec. Expected: O.Ojosec. 

pUotoLole Kif '.^Cy 


5.15.2 Channel Characteristics Test (4.15.3) 

5.15.2.1 Attach the graph of the typical sensor value behind this data sheet. 


’ASS0" FAIlO 


Number of Discrete Channels 
Comments 


/ 


Expected: 1 

c trvc-vrNeJ S: peA Vfili**. oA « L*^ ( wLTc-L. ~,i ic-li-b 

~ pe*V 


IIA<^ 


7 S3 


Expected: 800nm 


Center Wavelength of Signal 3 ^ -* i nm 
Comments, j-j^ uc , aft \^^ r<> ^ D l 4 -C. sr^&l *«V -t-C o B t i-4. 

ijlvjL r LfI I I « IT^ ST< 


r\<j"t +C ■Wt.l cA 

Channel Width 


Senior I 1-A Six.; ib 


36,c 


L tC. p^V- 

-1*17.2. rv-nz.z 

nm Expected: Maximum of 200nm 

(Probably Will Be Less) 


Comments: ri i J / . . / f i . , . 

<m,<*.VK .V, ir'iW ol- +Ct p«.K A- 


S<.r>io r* S) 


^*.1 i*v>f 


uW ^ mUL u '"’ r ^ 1L a i ft . V 4 .u» 

o — v J 


zs O in»v>, U . 
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5.15.3 Power Conversion Efficiency Test (4.15.4) passQ failGET 

5.15.3.1 Attach the graphs of the source power and the sensor value behind this data sheet. 


5.15.3.2 After recording the spectrum analyzer power measurement, convert it to milliwatts using the 
formula: dBm = lOlog(mWatt) 

Power Measurements from Optic Spectrum Analyzer => Conversion to m Watts 


Source Power at Sensor Input 1 2~7, 5~ 


r 


dBm 


Sensor Signal Power at Coupler Output I i>x£~ | dBm 


Source Backreflection PWR at Coupler Output 1 75“ 


Coupler Attenuation 




dB 



fin 


Use the values in mW to calculate the Power Conversion Efficiency. 

Power Conversion Efficiency = 

(((Sensor Signal Power at Coupler Output X Coupler Attenuation) /Source Backreflection PWR at Coupler 
Output)/Source Power at Sensor Input) X 100. 


Minimum Power Conversion Efficiency 


0. ooi b 


% 


Expected: 0.16% 

Which is a sensor output 
power that is 28dB below the 
source power. 


Use the values in dBm to calculate the Conversion Loss. 

Conversion Loss = (Sensor Signal Power at Coupler Output - Source Backreflection PWR at 
Coupler Output + Coupler Attenuation) - Source Power at Sensor Input. 

dB Expected: > -28dB 


Conversion Loss 




Comments: ^ r , i \ ~ 

fo +L WUi J 4* ht,. S^( 
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/ o-hs I JX, <1 reals i Tevv^peana-func 


s/w 002 . 


WU* Tftt> 


SahSoi- 


w»Ik 







^OE ?$ 
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EoA s/w -=x»Z. 


CHI 50mV A 1 ms ?9.7nU VERT 

280.00us WINDOW 


CHIgnd 



CHI 


CHI MAX = 52 . 000nU 

CHI MIN = 26 . 000mU 
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5.15 TOTAL TEMPERATURE SENSOR DATA SHEET 
Performed by: 8^1 Date: Uz-lU^ Test Article Serial Number: 3 


5.15.1 Signal Duration and Excitation to Signal Delay Test (4.15.2) PASsFTfAIlI I 

5.15.1.1 Attach the graphs of the sensor and source rise and decay behind this data sheet. 


Sensor Signal Duration i 2~lo 
Comments: 


jrsec. 


Expected: 175psec. +/- 125psec. 






ure. 


Excitation to Signal Delay 
Comments: 


msec. 


Expected: O.Opsec. 




N.+ +» Ul „t pU.i„u Wu~. C. j. Uvj u*l C. 


5.15.2 Channel Characteristics Test (4.15.3) 

5.15.2.1 Attach the graph of the typical sensor value behind this data sheet. 


Number of Discrete Channels | I 

Comments: 


Expected: 1 


PAS sETfailO 


Center Wavelength of Signal I 75~3 nm 


Expected: 800nm 


Comments: 


TC. K -S X <s~i- wt- c ^t^/- X fX. wi->L 

V " w ^ ?“ kv “ u tZ s; 3 k<,I ,-i \L i.wot- «.l noV - ^ .i ^ 




Channel Width 
Comments: 


3Cc 


7^7,2. 7S3.Z 


nm 


Expected: Maximum of 200nm 
(Probably Will Be Less) 


r J 

° v-C. vA-4 I 4. Vi I. "rtl -kW X -*4 2510/,^ 
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5.15.3 Power Conversion Efficiency Test (4.15.4) PASsI 1 FAIlT^T 


5.15.3.1 Attach the graphs of the source power and the sensor value behind this data sheet. 

5.15.3.2 After recording the spectrum analyzer power measurement, convert it to milliwatts using the 
formula: dBm = 101og(mWatt) 


Power Measurements from Optic Spectrui 

n Analvzer 

=> Conversion to mWatts 

Source Power at Sensor Input 

I '*2.*'?,^ 

dBm 


=> 

L77ST x/cf ** 

l^w 











Sensor Signal Power at Coupk 

a* Output 


dBm 

=> | 

2. uu 

^iW 

Source Backreflection PWR at Coupler Output 

f3.7S" 

dB => 

2Z.1H 

Coupler Attenuation 

Vo 

dB 






2.S-/Z 



Use the values in mW to calculate the Power Conversion Efficiency. 

Power Conversion Efficiency = 

(((Sensor Signal Power at Coupler Output X Coupler Attenuation) /Source Backreflection PWR at Coupler 
Output) /Source Power at Sensor Input) X 100. 


Minimum Power Conversion 


Efficiency 


Q.ooil* 


% 


Expected: 0.16% 

Which is a sensor output 
power that is 28dB below the 
source power. 


Use the values in dBm to calculate the Conversion Loss. 

Conversion Loss = (Sensor Signal Power at Coupler Output - Source Backreflection PWR at 
Coupler Output + Coupler Attenuation) - Source Power at Sensor Input. 


Conversion Loss 


-i%.o 


dB 


Expected: >-28dB 


Comments: 


IrL. 

ol tL 
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FOCSI EOA and Sensor Integration Test Plan 

Rev. 5/17/93 


6.0 SCOPE 

This test plan establishes the documents, equipment, and procedures necessary to verify the 
integrated operation of the Electro-Optic Architecture (EOA) and the Fiber Optic Sensors being 
developed by McDonnell Douglas Corporation (MDC) under the NASA Fiber Optic Control System 
Integration (FOCSI) contract NAS3-25796. 

7.0 APPLICABLE DOCUMENTS 

The following documents of the issue shown form a part of this test plan to the extent specified. 

7.1 McDonnell Douglas Corporation Documents 

WS-AD-3239 Electro-optic Architecture Procurement Specification 
Rev. A8 Dec 89 

WS-AD-3238 Fiber Optic Sensor Procurement Specification 
Rev. All Dec 89 

PS 74-650056 Procurement Specification for Actuator, Trim - Control System Longitudinal Feel 

74J638000 Transducer, Motional Pickup Longitudinal Control Sensor 

Stabilizer Sensor Interface Control Document (ICD) (FOCSI Fiber Optic Sensor ICD) 

Rudder Sensor ICD (FOCSI Fiber Optic Sensor ICD) 

Pitch Stick Sensor ICD (FOCSI Fiber Optic Sensor ICD) 

Rudder Pedal Sensor ICD (FOCSI Fiber Optic Sensor ICD) 

Trailing Edge Flap Sensor ICD (FOCSI Fiber Optic Sensor ICD) 

Leading Edge Flap Sensor ICD (FOCSI Fiber Optic Sensor ICD) 

Power Lever Control Angle Sensor ICD (FOCSI Fiber Optic Sensor ICD) 

Nose Wheel Steering Sensor ICD (FOCSI Fiber Optic Sensor ICD) 

Total Pressure Sensor ICD (FOCSI Fiber Optic Sensor ICD) 

Air Data Temperature Sensor ICD (FOCSI Fiber Optic Sensor ICD) 

FOCSI Multiplex Bus ICD Rev. B 

7.2 General Electric Company Documents 

E-75.05-4B Interface Control Sheets - Actuator, Stabilizer 
E-75.05-9E Interface Control Sheets - Actuator, Rudder 
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E-75.05-19A Interface Control Sheets - Actuator, Rudder Pedal Sensor Assembly 
E-75.05-5D Interface Control Sheets - Actuator, Trailing Edge Flap 
E-75.05-6C Interface Control Sheets - Servovalve Assembly, Hydraulic, Leading Edge Flap 
E-75. 05-24 Interface Control Sheets - Power Lever Control 
E-75.05-10D Interface Control Sheets - Power Unit, Nose Wheel Steering 
7.3 Government Documents 

MIL-E-5400T Electronic Equipment, Airborne, General Specification for 

MIL— STD— 810D Environmental Test Methods and Engineering Guidelines 

MIL-STD-1553B Aircraft Internal Time Division Command/Response Multiplex Data Bus 
(Notice 2) 

8.0 SUMMARY 

8.1 Test Plan Objective 

The objective of the test is to verify the integrated operation of the EOA and the sensors. This will be 
accomplished by comparing the performance of the optic sensor to position, pressure, and 
temperature sensors which may be a current aircraft sensors or calibrated laboratory devices. Only 
the sensor being tested will be connected with the EOA. The procedures will directly verify the 
system output via the MIL-STD-1553 multiplex data bus and will indirectly verify the operation of 
the sensors, the EOA's signal processing, and the optic interface between the EOA and the sensors. 

8.2 Location 

All tests will be performed at the MDC Avionics Laboratories or Environmental Test Facilities. 

8.3 Standard Conditions 

All tests shall be performed at prevailing laboratory temperatures, barometric pressures, and 
humidities unless otherwise specified. 

8.4 Equipment 

The test equipment consists of commercially available equipment and MDC designed equipment and 
is listed in Table I. The position sensor equipment setup is shown in Figure 1. The Pressure and 
Temperature equipment is shown in Figure 2 and Figure 3 respectively. 

8.5 Specific Tests 

8.5.1 EOA Tests 

8.5. 1.1 Power Dissipation Tpsfr 

Measuring the current and voltage on the first powering up of the complete EOA will determine 
the power dissipated by the EOA. Comparing the actual power dissipation to calculated power 
dissipation will show if the power portion of the EOA is assembled correctly. 


A-133 



FCC TEST'&ENpH 

\ 



Trailing Edge Flap Sensor 
Leading Edge Flap Sensor 
Power Lever Control Sensor 
Nose Wheel Steering Sensor 


Integration Configuration 

Figure 1 
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8.5.1 .2 1553 Multiplex Bus Test 


Monitoring the 1553 Multiplex Bus while the EOA bus controller and the EOA microprocessor 
transmit and receive messages will determine if the 1553 Multiplex Bus is operating correctly. 

8.5.1 .3 Spectrum Analyzer Mode Test 

Placing the EOA in spectrum analyzer mode and viewing the CCD array information gathered 
from the optic sensors will determine if the source, sensors, and receiver are operating correctly. 

8.5.2 Linear and Rotary Position Sensor Tests 

8 .5.2.1 Null Offset Test 

Examining the variation during a thirty second continuous recording of the EOA output while the 
sensor is at null position will determine the null offset of the sensor. The null offset is noise in the 
analog sensors and is state changes in the digital sensors. The null offset is controlled by the sensor 
ICD. 

8. 5 .2.2 Resolution Test 

Continuous recording of the sensor position while moving the sensor very slowly and in very 
small increments will determine the sensor resolution. The sensor resolution must be smaller than 
the maximum sensor null offset. 

8 .5 .2 .3 Range Test 

Recording the sensor position at the ends of the sensor movement will determine the range of the 
sensor. The sensor must be able to report the full range of the actuator. 

8.5 .2.4 Linearity Test 

Performing a linear regression on equally spaced sensor positions over the full range of the sensor 
will determine the nonlinearity of the sensor. The nonlinearity of the sensor is the largest deviation 
of the individual data points from the best straight line through those points. 

8.5.3 Total Pressure Sensor Tests 

8.5.3.1 Le ak T est 

After establishing a relatively high pressure at the sensor input, the system is isolated from the 
pressure controller and the rate of decreasing pressure is measured. This change in pressure is 
primarily attributable to leakage within the sensor assembly. The rate of change in pressure is 
reported as the sensor's leak rate. 

8 .5.3.2 Warm Up Test 

Conventional pressure sensors have integrated electronics that typically warm up the entire sensor 
assembly after a "cold" power up. This warming can have a significant effect on the sensor 
accuracy during the critical time period of aircraft take-off. The warm up test is a standard 
procedure for conventional pressure sensor evaluation. However, since this FOCSI sensor is 
passive with no active electronics within the sensor assembly, no warm up effects are expected to 
be detected. 
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8.5.33 Room Temperature Conversion Accuracy /Hysteresis Test 


Pressure sensor accuracy is measured throughout its operating range in 3.000 in. Hg increments at 
room temperature using a calibrated pressure controller. Each test point is reached with increasing 
and decreasing pressures to identify any hysteresis. Results of this test will reflect sensor 
accuracy/ repeatability in converting the optical signal measured by the EOA to a "real" pressure 
reading at room temperature. 

8.53.4 "Cold" and "Hot" Conversion Accuracy /Hysteresis Test 

The same test as above only conducted at more extreme temperatures within the sensor's 
operating range. This test will characterize sensor accuracy /repeatability at different ambient 
temperatures. 

8.53.5 G-Sensitivitv Test 

At room temperature and constant input pressure, the unit will be positioned along each of its 3 
axes, establishing relative 2 G changes. The sensor's static output will be recorded in 6 different 
positions. Significant differences in sensor error, holding all test conditions except for sensor 
orientation constant, will be attributable to gravitational sensitivities . 

8.53.6 "Creep" Test 

Short-term sensor response to a "step" input at room temperature will be measured. The sensor 
will be allowed to stabilize with an input of 80.000 in. Hg. The input pressure will then be 
decreased to 2.000 in. Hg as quickly as possible without overshoot. Sensor output will be 
monitored as a function of time with the constant 2.000 in. Hg input to determine if the sensor 
"creeps" to a final value. 

8.53.7 "litter" /Short-Term Stability Test 

Determine the "scatter" in pressure readings by taking many samples of the sensor output at 
constant pressure. If possible with the test set-up, vary the internal update rate and relate it to the 
sensor's short-term stability. 

8.53.8 Humidity Sensitivity Test 

Establish relatively humid air at the sensor input with input pressure controlled at 30.000 in. Hg. 
Identify any sensitivity to the condition. 

8.5.4 Total Temperature Probe Tests 

8.5.4.1 Hatiimm Resistor Thermometer (PRT) Element Accuracy Test 

Two temperature calibration test points will be used to verify the accuracy of the probe's two 
platinum resistor elements. An ice bath (32.0 degrees F) and a bath of boiling distilled water (212.0 
degrees F) will be used to establish the test points. 

8.5.4.2 Initial Room Temperature Check-Out 

General operation of the probe integrated with the EOA and Air Data Computer (ADC) will be 
verified. Mux bus data transmitted from the EOA and the ADC will be monitored by the PC Based 
Data Acquisition System. This test will not focus on evaluating probe accuracy, but rather on 
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verifying proper transmission of probe parameters. The ADC Built-In-Test (BIT) words will be 
monitored for failures. 

8.5.43 Deicing Heater Operation Test 

The proper operation of the probe heater will be verified by measuring the amount of power 
drawn after 5 minutes. The ADC will be monitored for BIT failures. 

8.5.4.4 General Thermal Test 

An oven will be used to expose the probe to a range of ambient temperatures. The PRT sensor will 
be used as a general reference to evaluate the accuracy of the optical TRD element. Both readings 
will be taken simultaneously at stable ambient temperature test points. The ADC will be 
monitored for BIT fails. 

8.6 Failure Handling 

Failures during the test procedure will be recorded, analyzed, and corrected. For a failure, the 
remaining portion of the current test will be completed provided the unit under test will not be 
damaged, a correction will be implemented, and the failed test will be repeated. 

9.0 TEST PROCEDURES 

9.1 Equipment 


Table! 


Integration Test Plan Equipment List 


ITEM 

DESCRIPTION 

MANUFACTURER 
AND MODEL 

RANGE 

ACCURACY 

n 

Flight Control Computer Bench 

MDC 



2 

FOCSI Test PC - 
IBM Clone PC (386) 
1553 Interface Board 

DTK 

MDC 



3 

Hydraulic Bench 

Engineered Sales,Inc 

3500psi 


4 

Position and Force Sensor (PFS) Test Set 

MDC 

+/— 3.0" 

+/- 0.001" 
to 

+/- 0.005" 

5 

Rotary Sensor Test Set 

Klinger Scientific 

360° 


6 

Air Data Computer Bench 

MDC 



7 

ADT-222 Pressure Controller 

Sperry Flight Systems 



8 
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9.2 EOA Functional Operation Test 

9.2.1 Power Dissipation Test 

9.2.1. 1 Procedure 


9.2. 1.1.1 Before turning on power to the EOA/ connect a multimeter configured for measuring current 
between the the 28 Volt source power and the EOA input power connector. Use another 
multimeter to measure the 28 Volt source while under load. 

9.2. 1.1 .2 Record the current into the EOA and the source voltage level. 

9.2.1 .2 Data Evaluation 

9.2. 1.2.1 Calculate the power dissipation of the EOA which is given by the formula 

Power Dissipation = Source Voltage X Input Current 

9.2.1.3 Expected Results 

9.2.1. 3.1 Using the calculated values of power dissipation for the EOA modules and the efficiency of the 
power supply, the following values were calculated. 

Power Dissipation at: 5V = 38.45W, 15V = 7.29W, -15V = 7.05W. Total = 52.79W 
Power Supply efficiency range = Minimum of 69% with a nominal of 72%. 

Power Dissipation at 28V: 52.79W/69% = 76.51 W Max., 52.79W/72% = 73.32W Nominal 

9.2.2 1553 Multiplex Bus Test 

9.2.2.1 Procedure 

9.2.2.1.1 Connect together the FOCSI EOA 1553 bus and the FOCSI Test PC 1553 bus. 

9.2.2.1.2 Turn on the 1553 Test PC in monitor mode and configure it for recording EOA data. 

9.2.2.1 .3 Turn on the FOCSI EOA with the bus controller in bus controller mode. 

9.2.2.1.4 Monitor the EOA bus controller and EOA microprocessor as they transmit and receive messages 


9 . 2.22 Data Evaluation 

9.2.2.2.1 Verify that the EOA bus controller sends the proper messages and that the EOA microprocessor 
responds with the proper messages. 

9.2.2.3 Expected Results 

9.2.2.3.1 The EOA bus controller and EOA microprocessor should transmit and receive messages 
according to the FOCSI Multiplex Bus ICD. 

9.2.3 EOA Spectrum Analyzer Mode Test 

9.2.3.1 Procedure 

9.2.3.1.1 Turn on the FOCSI EOA with the bus controller in bus controller mode, and the microprocessor 
in spectrum analyzer mode. 
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9. 2.3. 1.2 Visually monitor the spectrum analyzer output to verify the system operation. 

9.2.32 Data Evaluation 

9.2.3.2.1 Verify the source is operating and the sensors show the characteristic output. The digital sensors 
will show many peaks and valleys which correspond to the digital code plate. The analog 
sensors will show two peaks; one peak is the sensor signal and the other is the reference. 

9.2.33 Expected Results 

9.23.3.1 The spectrum analyzer mode shows the correct operation of the source, sensor, receiver, and the 
interconnecting fiber because the raw electrical data out of the receiver is displayed. 

9.3 Stabilizer Sensor Test Procedure 

93.1 General Preparation 

93.1.1 Connect together the FOCSI EOA 1553 bus and the personal computer (PC) 1553 bus. 

93.1.2 Turn on the PC 1553 bus controller and configure it for recording sensor and EOA data. 

9.3.13 Turn on the FOCSI EOA with the bus controller in monitor mode. 

93.1.4 Mount the sensor on the Position and Force Sensor (PFS) Test Set. 

9.3.2 Null Offset Test 

93.2.1 Procedure 

93.2.1 .1 With the sensor at the null position, use the FOCSI Test PC to record the largest sensor position 
over thirty seconds. Monitor the PFS Test Set to ensure it is always constant for the test. 

93.2.2 Data Evaluation 

93.2.2.1 If the PFS Test Set ever varied, repeat this test. The largest sensor value recorded is the sensor 
null offset. 

93.2.3 Expected Results 

93.23.1 Regardless of the environmental conditions, the sensor null position should be equal to or less 
than the value stated in the sensor ICD and repeated in the data sheet. 

93.3 Resolution Test 

93.3.1 Procedure 

9.33.1 .1 Record the PFS Test Set position, and with the FOCSI Test PC, record the sensor position. (Any 
position is acceptable.) 

93.3.1 .2 Use the PFS Test Set to move the sensor with very small and slow increments of movement until 
the sensor position changes. 

9.33.1 .3 Record the PFS Test Set position, and with the FOCSI Test PC, record the sensor position. 

9.33.2 Data Evaluation 

933.2.1 Determine the smallest sensor resolution by recording the smallest increment of change reported 
by the sensor. Compare the smallest sensor position change with the resolution value and the 
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maximum null offset to determine if the sensor can report a position as small as the expected 
resolution and null offset. 

93.3.3 Expected Results 

93.3.3.1 The sensor should be able to report a position equal to the resolution and equal to or smaller than 
the maximum null offset values given in the Fiber Optic Sensor Procurement Specification and 
repeated in the data sheet. The digital and analog sensors should be able to sense movement 
with 2 10 bits of resolution over the specified range but the analog sensors will probably sense 
movement with 2 9 bits of resolution or even less resolution. 

93.4 RangaTest 

93.4.1 Procedure 

93.4.2 Use the PFS Test Set to move the sensor to one full stroke position. 

93.4.2.1 Record the PFS Test Set position, and with the FOCS1 Test Equipment, record the sensor position. 

9.3.43 Use the PFS Test Set to move the sensor to the opposite full stroke position. 

93.4.3.1 Record the PFS Test Set position, and with the FOCSI Test Equipment, record the sensor position. 

93.4.4 Data Evaluation 

93.4.4.1 The sensor readings at the full stroke positions define the range of the sensor. 

93.4.5 Expected Results 

93.4.5.1 The sensor readings should be greater than or equal to the range specified in the Fiber Optic 
Sensor Procurement Specification and repeated in the data sheet. 

9.3.5 Linearity Test 

93.5.1 Procedure 

93.5.1.1 Use the PFS Test Set to move the sensor to the null position, and record the sensor and PFS Test 
Set positions. 

93.5.1.2 Move the sensor to five equally spaced points from the null position up to and including a full 
stroke position, and record the sensor and PFS Test Set positions at those points. 

93.5.1.3 Tiy to move the sensor a little beyond its full stroke position (DO NOT Force the sensor!) and 
then back to the full stroke position to approach that position from the opposite side. Record the 
sensor and PFS Test Set positions at the same points as in step 93.5.1.2 as the sensor is moved 
from the full stroke position to the null position. This introduces hysteresis. 

93.5.1.4 Move the sensor to five equally spaced points from the null position up to and including the 
opposite full stroke position, and record the sensor and PFS Test Set positions at those points. 

93.5.1.5 Try to move the sensor a little beyond the opposite full stroke position (DO NOT Force the 
sensor!) and then back to the opposite full stroke position to approach that position from the 
opposite side. Record die sensor and PFS Test Set positions at the same points as in step 93.5.1.4 
as the sensor is moved from the opposite full stroke position to the null position. This introduces 
hysteresis. 
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93.5.2 Data Evaluation 


9.3.5 .2.1 Place the recorded sensor and PFS Test Set positions in a spreadsheet for linear reduction. 

93.5.2.2 Use a linear regression (least squares) program to determine the best straight line (PFS Test Set 
position versus sensor position) through the 23 total points taken in 93.5.1. Also, perform a 
standard deviation analysis on the points. 

9.3.5.23 Record the slope, constant, and the other statistics from the linear regression. Also, record the 
standard deviation. 

93.5.2.4 Use the best straight line and the standard deviation to calculate the linear regressed range of the 
null and full stroke values by performing the following: 

Plug the x— values of the^SSe^positions at null and the full stroke values into the equation of 
the best straight line to find the regressed y-values. Then add and subtract the standard 
deviation to the resulting y-values to obtain the linear regressed range of the null and full 
stroke values. 


93.5.2.5 Calculate the distance between the individual points and the best straight line. Record the sensor 
nonlinearity which is the largest deviation of the individual data points from the best straight 
line. 

9.3.53 Expected Results 

93.53.1 The slope of the best straight line should be one since both the sensor and PFS Test Set should be 
at the same positions. 

93.53.2 The actual data points at the null and full stroke positions should fall within the linear regressed 
range at the same points. 

93.533 The nonlinearity of the sensors should not exceed the nonlinearity stated in the Fiber Optic 
Sensor Procurement Specification and repeated in the data sheet. 

9.4 Rudder Sensor Test Procedure 

9.4.1 Repeat procedure 9.3 for the Rudder sensor. 

9.5 Pitch Stick Sensor Procedure 

9.5.1 Repeat procedure 93 for the Pitch Stick sensor. 

9.6 Rudder Pedal Sensor Test Procedure 

9.6.1 Repeat procedure 9.3 for the Rudder Pedal Sensor. 

9.7 Trailing Edge Flap Sensor Test Procedure 

9.7.1 General Preparation 

9.7.1 .1 Connect together the FOCSI EOA 1553 bus and the FOCSI Test PC 1553 bus. 

9.7.1 .2 Turn on the PC 1553 bus controller and configure it for recording sensor and EOA data. 

9.7.1 .3 Turn on the FOCSI EOA with the bus controller in monitor mode. 
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9.7. 1.4 Mount the FOCSI sensor onto the Rotary Sensor Test Set. 

9.7.2 Null Offset Test 

9.7.2.1 Procedure 


9.7.2.1 .1 With the sensor at the null angle, use the FOCSI Test PC to record the largest sensor position over 
thirty seconds. Monitor the Rotary Sensor Test Set to ensure it is always constant for the test. 

9.7.2.2 Data Evaluation 

9.7.2.2.1 If the Rotary Sensor Test Set ever varied, repeat this test. The largest sensor value recorded is the 
sensor null offset. 

9.7.23 Expected Results 

9.7.23. 1 Regardless of the environmental conditions, the sensor null angle should be equal to or less than 
the value stated in the sensor ICD and repeated in the data sheet. 

9.7.3 Resolution Test 

9.73.1 Procedure 

9.73.1.1 Record the Rotary Sensor Test Set angle, and with the FOCSI Test PC, record the sensor angle. 
(Any angle is acceptable.) 

9.73.1.2 Use the Rotary Sensor Test Set to move the sensor with very small and slow increments of 
movement until the sensor angle changes. 

9.7.3.13 Record the Rotary Sensor Test Set angle, and with the FOCSI Test PC, record the sensor angle. 

9.73.2 Data Evaluation 

9.73.2.1 Determine the smallest sensor resolution by recording the smallest increment of change reported 
by the sensor. Compare the smallest sensor angle change with the resolution value and the 
maximum null offset to determine if the sensor can report an angle as small as the expected 
resolution and null offset. 

9.7.33 Expected Results 

9.733.1 The sensor should be able to report an angle equal to the resolution and equal to or smaller than 
the maximum null offset values given in the Fiber Optic Sensor Procurement Specification and 
repeated in the data sheet. The digital and analog sensors should be able to sense movement 
with 2 10 bits of resolution over the specified range but the analog sensors will probably sense 
movement with 2 9 bits of resolution or even less resolution. 

9.7.4 Range Test 

9.7.4.1 Procedure 

9.7.4.2 Use the Rotary Sensor Test Set to move the sensor to one full stroke angle. 

9.7.4.2.1 Record the Rotary Sensor Test Set angle, and with the FOCSI Test Equipment, record the sensor 
angle. 
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9.7.43 Use the Rotary Sensor Test Set to move the sensor to the opposite full stroke angle. 

9. 7.4.3. 1 Record the Rotary Sensor Test Set angle, and with the FOCSI Test Equipment, record the sensor 
angle. 

9.7.4.4 Data Evaluation 

9.7.4.4.1 The sensor readings at the full stroke angles define the range of the sensor. 

9.7.45 Expected Results 

9.7.4.5.1 The sensor readings should be greater than or equal to the range specified in the Fiber Optic 
Sensor Procurement Specification and repeated in the data sheet. 

9.7.5 Linearity Test 

9.7.5. 1 Procedure 

9.7 .5.1.1 Use the Rotary Sensor Test Set to move the sensor to the null angle, and record the sensor and 
Rotary Sensor Test Set angles. 

9.75.1. 2 Move the sensor to five equally spaced points from the null angle up to and including a full 
stroke angle, and record the sensor and Rotary Sensor Test Set angles at those points. 

9.75.1.3 Try to move the sensor a little beyond its full stroke angle (DO NOT Force the sensor!) and then 
back to the full stroke angle to approach that angle from the opposite side. Record the sensor 
and Rotary Sensor Test Set angles at the same points as in step 9.35.1.2 as the sensor is moved 
from the full stroke angle to the null angle. This introduces hysteresis. 

9.75.1.4 Move the sensor to five equally spaced points from the null angle up to and including the 
opposite full stroke angle, and record the sensor and Rotary Sensor Test Set angles at those 
points. 

9.75.15 Try to move the sensor a little beyond the opposite full stroke angle (DO NOT Force the sensor!) 
and then back to the opposite full stroke angle to approach that angle from the opposite side. 
Record the sensor and Rotary Sensor Test Set angles at the same points as in step 9.35.1.4 as the 
sensor is moved from the opposite full stroke angle to the null angle. This introduces hysteresis. 

9.75.2 Data Evaluation 

9.75.2.1 Place the recorded sensor and Rotary Sensor Test Set angles in a spreadsheet for linear reduction. 

9.75.2.2 Use a linear regression (least squares) program to determine the best straight line (Rotary Sensor 
Test Set angle versus sensor angle) through the 23 total points taken in 9.35.1. Also, perform a 
standard deviation analysis on the points. 

9.75.2.3 Record the slope, constant, and the other statistics from the linear regression. Also, record the 
standard deviation. 

9.75.2.4 Use the best straight line and the standard deviation to calculate the linear regressed range of the 
null and full stroke values by performing the following: 

Plug the x-values of the5e££e?^ngles at null and the full stroke values into the equation of 
the best straight line to find the regressed y-values. Then add and subtract the standard 
deviation to the resulting y-values to obtain the linear regressed range of the null and full 
stroke values. 
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97.5.2.5 Calculate the distance between the individual points and the best straight line. Record the sensor 
nonlinearity which is the largest deviation of the individual data points from the best straight 
line. 

97.5.3 Expected Results 

97.5.3.1 The slope of the best straight line should be one since both the sensor and Rotary Sensor Test Set 
should be at the same angles. 

97.5.3.2 The actual data points at the null and full stroke angles should fall within the linear regressed 
range at the same points. 

97.5.3.3 The nonlinearity of the sensors should not exceed the nonlinearity stated in the Fiber Optic 
Sensor Procurement Specification and repeated in the data sheet. 

9.8 Leading Edge Flap Sensor Test Procedure 

9.8.1 Repeat procedure 9.7 for the Leading Edge Flap Sensor. 

9.9 Power Lever Control Sensor Test Procedure 

9.9.1 Repeat procedure 9.7 for the Power Lever Control Sensor. 

9.10 Nose Wheel Steering Sensor Test Procedure 

9.10.1 Repeat procedure 9.7 for the Nose Wheel Steering Sensor. 

9.11 Total Pressure Sensor Test Procedure 

9.11.1 General Preparation 

9.11.1.1 Connect the Total Pressure Sensor and the PC-based 1553 Bus Controller to the EOA. Connect the 
ADT-222 Pressure Controller/Monitor to the AN-4 pneumatic interface of the Total Pressure 
Sensor using metal tubing. Pneumatic tubing should not exceed 10 in 3 of volume. See Figure 2. 


ADT-222 
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Total Pressure EOA 
Sensor 





Pneumatic Tubing 
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Total Pressure Sensor Test Set-Up 

Figure 2 


A-144 











9.11.2 Leak Test 

9.11.2.1 Procedure 


9.11 .2.1.1 Power up the unit and allow it to warm up at room temperature for at least 30 minutes. Then 
establish a 55.000 in. Hg input to the sensor with the ADT-222. Start recording the sensor 
output with the Bus Controller at 5 second intervals. After 30 seconds, put the ADT-222 into its 
"Measure" mode. Observe the ADT-222 display and start recording its readings at 5 second 
intervals. Continue to record both sensor and ADT-222 data for 2 minutes. 

9.11.2.2 Data Evaluation 

9.11 .2.2.1 Compute the leak rate (in. Hg per minute) based on (1) the sensor output data and (2) the 
ADT-222 data. 

9.11.2.3 Expected Results 

9.11.2.3.1 The two computed leak rates should not vary by more than 0.002 in. Hg and neither should 
exceed 0.010 in. Hg per minute. 

9.11.3 Warm Up Test 

9.11.3.1 Procedure 

9.11.3.1.1 Allow the unit to rest unpowered at room temperature for at least 2 hours with 30.000 in. Hg 
applied to its input. Make note of the room temperature and the sensor's orientation. Power up 
the sensor and start recording its output at 1 second intervals for 2 minutes. Between t=2 
minutes and t=10 minutes increase interval to 3 seconds. Between t=10 minutes and t=30 
minutes sample at 5 second intervals. Between t=30 minutes and t=60 minutes, use 10 second 
intervals. 

9.11.3.2 D_ata Evaluation 

9.11 .3.2.1 Plot sensor error (Measured Pressure - Input Pressure) as a function of time. 

9.11.3.3 Expected Results 

9.11.3.3.1 Since the sensor is completely passive without any on-sensor electronics, there should not be 
any detectable warm-up effects. Observed accuracy should be within the Vendor's stated 
tolerance of 0.50 % of Full-Scale. 

9-11.4 Room Temperature Convers i on Accuracy/Hysteresis Test 

9.11.4.1 Procedure 

9.11 .4.1 .1 Make note of the room temperature and sensor orientation. Starting with an input pressure of 
29.000 in. Hg and going down in 3.000 in. Hg increments, take 10 readings of the sensor output 
with the Bus Controller at each test point. When 2.000 in. Hg is reached, take readings with 
pressure increasing to 80.000 in. Hg and then back down to 29.000 in. Hg in 3.000 in Hg 
increments. 

9.11.4.2 Data Evaluation 

9.11 .4.2.1 Develop a table showing the average, maximum (most positive), and minimum (most negative) 
error at each test point. Plot the average sensor error at each test point. 
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9.11.4.3 Expected Results 


9.11.4.3.1 All measured errors at all test points should fall within the Vendor's stated tolerance of 0.50 % of 
Full-Scale. No significant hysteresis effects should be apparent. 

9.11.5 "Cold" and "Hot" Conversion Accuracv/Hvsteresis Test 

9.11.5.1 Procedure 

9.11.5.1.1 Place sensor in oven and allow to soak, powered up, for at least 30 minutes at a "Cold" ambient 
oven temperature of -32 degrees F. Follow test data collection procedure as outlined in 
Paragraph 9.11.4.1 .1. Repeat for a "Hot" temperature of 149 degrees F. Note that care should be 
taken to protect the optical connector from unreasonable exposure to temperature chamber 
conditions. 

9.11 .5.2 Data Evaluation 

9.11.5.2.1 Same as Paragraph 9.11.4.2.1. 

9.11 .5.3 Expected Results 

9.11.5.3.1 Same as Paragraph 9.11.4.3.1. 

9.11.6 G-Sensitivitv Test 

9.11.6.1 Procedure 

9.11.6.1.1 Allow the sensor to stabilize in a given position at room temperature for at least 30 minutes with 
an input of 30.000 in. Hg. Take 10 samples of the sensor output. Rotate the sensor about its 3 
axes such that a total of 6 different positions are established. Take 10 samples in each stabilized 
position. 

9.11.6.2 Data Evaluation 

9.11.6.2.1 Find the maximum and minimum errors, and compute the average sensor error in each position. 

9.11.6.3 Expected Results 

9.11.6.3.1 Sensitivity to gravitational forces, if any exist, should not result in errors that exceed the 
Vendor's stated tolerance of 0.50 % of Full-Scale. 

9.11.7 "Creep" Test 

9.11.7.1 Procedure 

9.11.7.1.1 At room temperature, establish an input of 80.000 in. Hg to the sensor. As quickly as possible, 
without overshoot and without exceeding a rate of 50 in. Hg per second, drop the input to 2.000 
in. Hg and start to take sensor output readings at 1 second intervals for 5 minutes. 

9.11.7.2 Data Evaluation 

9.11.7.2.1 Plot the sensor error as a function of time. 

9.11.7.3 Expected Results 

9.11.7.3.1 Sensor "Creep" should not result in errors that exceed the Vendor's stated tolerance of 0.50 % of 
Full-Scale. 
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9.11.8 Hitter'VShort-Term Stability Test 

9.11.8.1 Procedure 


9.11 .8.1 .1 Power up the unit and allow it to warm-up at room temperature for at least 60 minutes. 
Establish a stable input pressure of 30.000 in. Hg. and take approximately 100 samples. If 
controllable, change the internal update rate of the sensor to support output data rates of 1 Hz 
and 100 Hz and take 100 readings for each. Change input pressure to the upper and lower 
operating extremes and repeat the data collection stated above. 

9.11.8.2 Data Evaluation 

9.11.8.2.1 Develop scatter plots of sensor error for each test condition. 

9.11.8.3 Expected Results 

9.11.8.3.1 Jitter should not be more than 0.01% of the set pressure. 

9.11.9 Humidity Sensitivity Test 

9.11.9.1 Procedure 

9.11 .9.1 .1 Connect plastic aircraft tubing to the input of the sensor. Connect metal tubing from the 
pneumatic controller to the plastic tubing. Place the sensor and all of the plastic tubing into an 
environmental chamber and let the unit and tubing soak for 60 minutes at 149 °F. Follow test 
data collection procedure as outlined in Paragraph 9.11 .4.1 .1 . 

9.11.9.2 Data Evaluation 

9.11.9.2.1 Same as Paragraph 9.11.9.2.2. In addition, calculate the differences seen in the Hot Conversion 
Accuracy Test (Paragraph 9.11.5.2.1) and this test and identify any differences in results 
attributable to humidity effects. 

9.11 .9.3 Expected Results 

9.11.9.3.1 Same as Paragraph 9.11.4.3.1. 

9.12 Total Temperature Probe Test Procedure 

9.12.1 Platinum Resistor Thermometer (PRT) Element Accuracy Test 

9.12.1.1 Procedure 

9.12.1.1.1 Connect a digital multimeter to each of the 2 Platinum Resistor Thermometer (PRT) elements to 
measure each of their resistances. Soak the sensor in an ice bath (32.0 degrees F) and allow the 
PRT resistance values to stabilize. Verify the ice bath temperature with a thermocouple. Sample 
the PRT values 10 times each. Repeat the above in a bath of boiling distilled water (212.0 
degrees F). 

9.12.1.2 Data Evaluation 

9.12.1.2.1 Calculate and record the average resistance of each PRT at each temperature. 

9.12.1.3 Expected Results 

9.12.1.3.1 All of the individual sampled readings should fall within the following ranges: 50.00 +/- 0.05 
Ohms at 32.0 degrees F and 69.63 +/- 0.15 Ohms at 212.0 degrees F. 
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9-12.2 Initial Room Temperature Check-Out of PRT and TRD Interfaces 
9.12.2.1 Procedure 





9.12.2.1.1 Connect PRT inputs /outputs of the probe to the Air Data Computer (ADC) through the ADC 
Test Bench Breakout Panel. This includes excitation and return signals. Connect the optical 
Time Rate of Decay (TRD) signals to the FOCSI EOA. Tie the PC— based 1553 Bus Controller to 
the ADC 1553 Bus (via the ADC Test Bench Breakout Panel) and to the EOA 1553 Bus. See 
Figure 3. 


ADC TEST BENCH 



(Bus Controller) 


Total Temperature Probe Test Set-Up 

Figure 3 

9.12.2.2 Turn on power to the ADC Test Bench and apply power to the ADC. Set static and pitot pressure 
inputs into the ADC such that approximately 0 knot airspeed and sea level conditions are 
established. Record the room temperature. Monitor and record the 1553 temperature mux 
output of the ADC. At the same time monitor and record the TRD-derived Total Temperature 
reported by the EOA. 
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9.12.2.3 Data Evaluation 


9.12.2.3.1 Calculate the average, minimum, and maximum values of the PRT-derived Total and Ambient 
Temperatures recorded. Since the ADC automatically performs a deicing correction on the 
PRT-derived measurements, compensate the recorded ADC 1553 data appropriately to remove 
this correction. Calculate the average, minimum, and maximum values of the TRD-derived 
total temperature recorded. Monitor the ADC BIT Status words. 

9.12.2.4 Expected Results 

9.12.2.4.1 The average temperature outputs should correspond to the room temperature and simulated 
ground conditions, +/- 2.0 degrees F. No BIT failures should be detected by the ADC. 

9.12.3 Deicing Heater Operation Test 

9.12.3.1 Procedure 

9.12.3.1.1 Connect a 400 Hz power supply to the input of a Watt/ Amp Meter and connect the meter's 
output to the deicing heater inputs of the probe. Turn on the 400 Hz power to the deicing 
heater. Starting at power up, measure the power drawn by the probe with the Watt /Amp Meter 
every 30 seconds for 10 minutes. 

9.12.3.2 Data Evaluation 

9.12.3.2.1 Plot the collected data. 

9.12.3.3 Expected Results 

9.12.3.3.1 Confirm that the probe heater operates within specifications, drawing <170 Watts after 5 
minutes. No BIT failures should be detected. 

9.12.4 General Thermal Test 

9.12.4.1 Procedure 

9.12.4.1.1 Turn off the power to the probe deicing heater. Place the probe in a temperature chamber. Note 
that care should be taken to protect the optical connector and fibers from unreasonable exposure 
to temperature chamber conditions. Set the oven temperature such that the PRT-based total 
temperature reading stabilizes at —1 00 +/— 5 degrees F. Record the ambient oven temperature as 
measured by a thermocouple located in the air close to the sensor. Sample both PRT- and 
TRD-based temperatures with the PC Bus Controller. Repeat the process at +50 degree F 
intervals up to +450 degrees F. 

9.1 2.4.2 Data Evaluation 

9.12.4.2.1 Compensate the collected ADC data to remove the deicing correction. Compare the stabilized 
values of the PRT- and TRD-based temperature readings at all test points. Determine the 
difference between the two at each test point. Relate these to the stabilized ambient oven 
temperature at each test point. 

9.12.4.3 Expected Results 

9.12.4.3.1 The difference between the two probe readings at each test point should not be greater than + /- 
0.5 degrees F. The ambient oven temperature should not vary from either of the probe readings 
by more than +/- 2.0 degrees F. 

10.0 DATA SHEETS 
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10.1 EOA FUNCTIONAL OPERATION DATA SHEET 


Performed 


Test Article Serial Number: ^ / 


10.1.1 Power Dissipation Test (9.2.T 


Source Voltage 2.1. So y 

Input Current X 3 7 a. 

Power Dissipation = Source Voltage X Input Current 


Power Dissipation 


sBeaiiO 


Expected: 28 Volts 


Expected: 2.6 Amps to 2.7 Amps 


Expected: 73.3 Watts to 76.5 Watts 


J-v-CU^ cX \rLt- £ UJorVA, £dA Ts probably f£*<n 

4 'Lu. E^~oPi rv->o iuLs 

Al'sO/ -Xe. poi^.'r- drr»v*> ijloidX La- lei>S -XX (^K.r'£- p*-oi>*. U» 0 .-sT <3r<<u. C& lc w 

10.1.2 1553 Multiplex Bus Offset Test (9.2.2) PASS0FAIlO 

10.1.2.1 Write comments on the behavior of the EOA bus controller and the EOA microprocessor. 

Comments. ~TLl J?uS ^n^rJUr /S reyc^Jh'^ tr^SSajZj pro <2C.SSC<- i'S 

re.}f»n)>*xj £5 £.n O S c.i 1 1 <=>b C op*. 7/6 /y^sc^At Occur ri»' Cj <5 /- 20^2^ 

U>GveC>r *Vv .5 /«*ok J00X ■j-Dr' <3 1 1 77U -fTZ)«Srn/'Si:. 5 Kii (<i^'CYy\al-C. X+Vw-tX*. -fX. 

A Lka 5 » Cirtl fX. 3 i?o«i pj.vx.i_ 4 v -(Xc On 4 lro | Lcy“ Soj — £-lnCxr\^j L/tu.r\ 

/I4a» ^cXna/cLcc.k)«(j errnr4 <3^ i^rcxki. A sX^S X*/ Xl 


>S0^PAIlO 


/Yi^n /^Cc-a (i-rnroo ' ' ~v c-^i ^ - v*~-7 t " — ■ 

4 rc- Lx. 7 y.Cj C <*1 -C'.lv^rx ,'S. CC^^-frL 

5^rK.i\i A ^ ^ ^ nuis^hc^. 

10.1.3 EOA Spectrum Analyzer Mode Test (9.2.3) PASsT^TIfAIi] I 

10.1.3.1 Write comments on the behavior of the EOA source and the sensors. 

Comments: J * h f / ~-\\J 

I Am. S&ayc*- ~fo iXie-ivi-r UJ-r^c^rou-^A pj M <r, I l o-r -i-n*. S^_m£jr.S Are. VtStlpAx. On -tKa. 

5 p fi -^-+TvAW\. Aibpla^ lO’.-X a Ji c-s V \^r <Ly c Cl. ^ /vaSc. c ^ ^ ^Vv £< n X- ^ bo<?w i -iC ? * ^7/ 

SAV ' s<,r5 ±'y\oy r Ai -t-X ^rU rs lee^2PcSxl ? fX_ 5««sct- 




v. 'pp?vx»^-y“ 


SjcnSorS Sc-l-VAr-AW -±-L*.\c Xsjo) a / P^X 
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10.2 STABILIZER SENSOR DATA SHFFT 
Performed by . — .__£^ $s L> r Date: h/zo /<? 3 Test Article Serial Number: / 

10.2.1 Null Offset Test (9.3.2) PASS l 1 FAIL ! '^C ' 

10.2.1.1 Record the largest sensor and actuator values. 

Au$.* 


Sensor Null Offset 

PFS Test Set Value 
Comments: 


± l inrhw 




CO O 


inches 


Expected: <+/- 0.018 in. 


Expected: Any constant value. 


*'■<- (riki -AC /v-d otCs^.4-, 7^. U*. /? £>,o‘ 


10.2.2 Resolution Test (9.3.3) 

10.2.2.1 Record the smallest change in the sensor and actuator positions. 


PAS! 


sQ^failQ 


PFS Test Set Initial Position 
Sensor Resolution 


Loco 


in. and Ending Position 


I.C&Z 


in. 


O.CcZ 


m. 


Expected: <+/- 0.018 in. 
Estimated: 2(3.56) /2 10 ~ 0.0070 in. 
Proc. Spec.: 0.00174 in. 


Comments: ckc x C. 




> C.V O/m -ft? /.iJ/3 4 




10.2.3 Range Test (9.3.4) 

10.2.3.1 Record the sensor and PFS Test Set full stroke positions. 


Sensor Positions - Full Stroke 
+ Full Stroke 

PFS Test Set Positions - Full Stroke 
+ Full Stroke 



Comments: 


tL ?fs 


passB" failQ 


Expected: -3.56in. 
Expected: +3.56in. 

Expected: -3.56in. 
Expected: +3.56in. 


UU.S Aslc-en i-l-os.* y" vduU. i 4 SW,v4«rl 4*0 

7 
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10.2.4 Linearity Test (9.3.5) 


PAS! 


Record Sensor 
Positions at the 
PFS Positions 

POSITION AND FORCE SENSOR (PFS) TEST SET POSITIONS 

-3.560 

-2.670 

-1.750 

-0.890 

0.000 

0.890 

1.750 

2.670 

3.560 

0 to +Full Stroke 


O.ccC 


J.“7W 

2 .loo 

3 S Vi 

+Full Stroke to 0 


o.?3b 


mm 

3S31 

0 to -Full Stroke 

“3. 51/ 

-2.b2>* 

-7, 72 L? 

- 0. 2V2. 

>< 


-Full Stroke to 0 


-2 n w 

-1.12b 

-0. c ! 3b 

-0.05*2 


10.2.4.1 Print the spreadsheet containing the PFS Test Set vs. sensor positions and the linear regression and 
standard deviation analysis on those points, and attach it behind this data sheet. 


10.2.4.2 Record the slope, constant, and standard deviation values. 
Slope Expected: 1.0 Constant 


O.oo% 


Expected: 0 


Standard Deviation 


O-03V 


Comments: 


10.2.4.3 Calculate the linear regressed range of the null and full stroke values, and account for the 
standard deviation to find the linear regressed range of the null and full stroke values, 
y = mx + b, where m = slope, b = constant, x = sefeerpositions 
linear regressed range = (y - standard deviation) to (y + standard deviation) 



Comments: 


10.2.4.4 Calculate the deviations of the actual data points from the best straight line and record the largest 
deviation. 

O.o° c 


Sensor Nonlinearity 


O.oyo 


a 1 


m. 


Expected: <+/- 0.0356 in. 


Comments: 
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Sensor (inches) 


FOXIDATA.XLS 



Reference (inches) jSensor (inches) 


0 


0.89 


1.75 


2.67 


3.56 


3.56 


2.67 


1.75 


0.89 


0 


3.529 


3.539 


2.693 


1.754 


0.936 


0.049 


-0.842 



Least Squares Fit 



Results 

0.996371 

0.008263 

0.003509 

0.007832 

0.999789 

0.034139 

80604.12 

17 

93.94277 

0.019813 


df 


ss resid 


Least Square Fit Results Key 


m - slope 


= y-intercept 


se m = standard error for slope 


se b = standard error for y-interceot 


r squared = coefficient of determination 


se y = standard error for the y estimate 
( se y = standard deviation) 


F = the F statistic 


df = degrees of freedom 


ss reg = regression sum of sauares 


ss resid = residual sum of squares 
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10.2 STABILIZER SENSOR DATA SHEET 

Performed bv: Date: (ojnj^ Test Article Serial Number: Z 

£oA ^ Z- i—i r—i 

10.2.1 Null Offset Test (9.3.2) PASsD FAIlQ^ 

10.2.1.1 Record the largest sensor and actuator values. 


Sensor Null Offset 


PFS Test Set Value 


/‘O. 


021. 


“O.cmO 

inches Expected: <+/- 0.018 in. 


Z.coo 


inches 


Expected: Any constant value. 


Comments: 


Tic c\r<z- (tv-teA 4-A D-C-pSi-H, TTC- i-C- i f» — C . O f c-‘ , 


10.2.2 Resolution Test (9.3.3) PASsQ FAIlQ^" 

10.2.2.1 Record the smallest change in the sensor and actuator positions. 


PFS Test Set Initial Position 


/.OOP 


in. and Ending Position 


0. 17% 


Jin. 


Sensor Resolution 


O. 022 


in. 


Comments: tL cU^l 


Expected: < +/- 0.018 in. 

Estimated: 2(3.56)/2 10 ~ 0.0070 in. 

Proc. Spec.: 0.00174 in. 

o^s- to C r « / O.o2| 


10.2.3 Range Test (9.3.4) 

10.2.3.1 Record the sensor and PFS Test Set full stroke positions. 


Sensor Positions 


- Full Stroke 


- 3 ,56o 


+ Full Stroke 3>.TicO 


jm. 

L 


PFS Test Set Positions - Full Stroke! 

+ Full Stroke 


*“ 3. (atO 


3 Silo 


PAS: 


S0FAIIO 


Expected: -3.56in. 
Expected: +3.56in. 

Expected: -3.56in. 
Expected: +3.56in. 


Comments: 


~vtu Pf~$ i nJtst- 4n^c^ vNerc. C,-H e.A.+-rc^nei 
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1 0.2.4 Linearity Test (9.3.5) 


pass0faii£H 


Record Sensor 
Positions at the 

POSITION AND FORCE SENSOR (PFS) TEST SET POSITIONS 

PFS Positions 

-3.560 

-2.670 

-1.750 

-0.890 

0.000 

0.890 

. 1.750 

2.670 

3.560 

0 to +Full Stroke 






0.1%o 

/.7V7 



+Full Stroke to 0 

■m 




o.os'y 

o.n? 


2n z.s 

5. STO) 

0 to -Full Stroke 

S0RHI 

~2. Q>21 

cm 

mm 

msm 





-Full Stroke to 0 

evu 

mm 

-AW 

-o. c tzi=> 

-O.03S’ 






1 0.2.4.1 Print the spreadsheet containing the PFS Test Set vs. sensor positions and the linear regression and 
standard deviation analysis on those points, and attach it behind this data sheet. 


10.2.4.2 Record the slope, constant, and standard deviation values. 


Slope 


Q.W 


Expected: 1.0 


Standard Deviation 


o.o5~ / 


Constant 


-D.oc? 


Expected: 0 


Comments: 


10.2.4.3 Calculate the linear regressed range of the null and full stroke values, and account for the 
standard deviation to find the linear regressed range of the null and full stroke values, 
y = mx + b, where m = slope, b = constant, x = sensor positions 
linear regressed range = (y - standard deviation) to (y + standard deviation) 



Comments: 


10.2.4.4 Calculate the deviations of the actual data points from the best straight line and record the largest 
deviation. 


Sensor Nonlinearity 
Comments: 


O.o^b 


m. 


Expected: < +/- 0.0356 in. 
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FOXIDATA.XLS 



Reference (inches) 

Sensor (inches) 

0 

0 

0.89 

0.78 

1.75 

1.737 

2.67 

2.589 

3.56 

3.508 

3.56 

3.501 

2.67 

2.728 

1.75 

1.73 

0.89 

0.835 

0 

0.056 

-0.89 

-0.797 

-1.75 

-1.726 

-2.67 

-2.627 

-3.56 

-3.518 

-3.56 

-3.508 

-2.67 

-2.728 

-1.75 

-1.761 

-0.89 

-0.926 

0 

-0.035 


Least Squares Fit 


Results Map 


b 


se b 


(y = mx + b) 

| Results 

0.989123 

-0.00853 

0.005225 

0.01166 

0.999526 

0.050824 

35841.62 

17 

92.58111 

0.043912 


E 


Least Square Fit Results Key 


m = slope 


= y-intercept 


se m = standard error for slope 


se b - standard error for y-intercept 


r squared = coefficient of determination 


se y = standard error for the y estimate 
( se y = standard deviation) 


F = the F statistic 


df = decrees of freedom 


ss rep = repression sum of squares 


ss resid = residual sum of squares 
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10.3 RUDDER SENSOR DATA SHEET 

Performed by: H.-c, X & <» k- Date: b/a,/o% Test Article Serial Number: aoi 

10.3.1 Null Offset Test (9.4.2) PASSI I FAIlH^K 


10.3.1.1 Record the PFS Test Set value during the test and the largest sensor value. 
Sensor Null Offset 


+ O.oo~7 




II 


PFS Test Set Value 
Comments: 


z>. coo 


inches 

inches 


Aw). ~~0,oo2. 


Expected: < +/- 0.0032 in. 


Expected: Any constant value. 

^ m4l ^Cuir. tL 4 rs -z.coZ 


10.3.2 Resolution Test (9.4.3) PASsQ^FAIlO 

10.3.2.1 Record the PFS Test Set position and the smallest change in the sensor position. 


PFS Test Set Initial Position 
Sensor Resolution 


0 . 2.00 


in. and Ending Position 


O.Zof 


in. 


o.cot 


m. 


Expected: <+/- 0.0032 in. 
Estimated: 2(0.665)/2 10 ~ 0.0013 in. 
Proc. Spec.: 0.00032 in. 


Comments: c , \ r „ r 

w .o-fla a> o.rfzha 0 I o.ooz . 


10.3.3 Range Test (9.4.4) 

10.3.3.1 Record the sensor and PFS Test Set full stroke positions. 


Sensor Positions 


Full Stroke I -"<9. t?GS~ 


+ Full Stroke! 




m. 

in. 


PFS Test Set Positions - Full Stroke I - O • 
+ Full Stroke 

Comments: ^ 


m. 


+ 0, GGS" 


m. 


passOT faiiO 


Expected: -0.665in. 
Expected: +0.665in. 

Expected: -0.665in. 
Expected: +0.665in. 


re.*! /-4. &>rly On 
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10.3.4 Linearity Test (9.4.5) 


PAS! 


Record Sensor 
Positions at the 

POSITION AND FORCE SENSOR (PFS) TEST SET POSITIONS 

PFS Positions 

-0.665 

-0.499 

-0.333 

-0.166 

0.000 

0.166 

0.333 

0.499 

0.665 

0 to +FulI Stroke 





~0,Oci 

o.n 3 

a i3 O 

O.HMl- 


+Full Stroke to 0 





-o.0o3 

O' / bL> 

0. 3 32 

0.^1 

O' 5 / 

0 to -Full Stroke 

~o.^i 

-o.y is~ 

-cp. 33 Z 


X' 





-Full Stroke to 0 

-O. bbo 

-o.st\ 

-P.335- 

~o.ni 

-O,oo3 






10.3.4.1 Print the spreadsheet containing the PFS Test Set vs. sensor positions and the linear regression and 
standard deviation analysis on those points, and attach it behind this data sheet. 


10.3.4.2 Record the slope, constant, and standard deviation values. 


Slope 


am 


Expected: 1.0 


Standard Deviation 


0.0 NX 


Constant 


~0.oc4 


Expected: 0 


Comments: 


10.3.4.3 Calculate the linear regressed range of the null and full stroke values, and account for the 
standard deviation to find the linear regressed range of the null and full stroke values, 
y = mx + b, where m = slope, b = constant, x = sensor positions 
linear regressed range = (y - standard deviation) to (y + standard deviation) 


Actual Null Position 


~o. oot / 



/-o.coj 

in. Regressed Range 

-o.ois 


O.oio 


Jm. 


Actual Min. Full Stroke Position Regressed Range 


Actual Max. Full Stroke Position 



in. Regressed Range 



Comments: 


10.3.4.4 Calculate the deviations of the actual data points from the best straight line and record the largest 
deviation. 


Sensor Nonlinearity 




oM«i 


-o.cyo 


in. 


Comments: 


Expected: <+/- 0.0033 in. 
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(inches) 


FOXIDATA.XLS 


Rudder Sensor S/N 001 


Reference (inches) 


0 


0.166 


0.333 


0.499 


0.665 


0.665 


0.499 


0.333 





-0.166 


-0.333 


-0.499 


-0.665 


-0.665 


-0.499 


-0.333 


-0.166 



Least Squares Fit 



ss reg 


df 


ss resid 


(y = mx + b) 

| Results 

0.985565 

-0.00363 

0.007718 

0.003226 

6.998958 

0.014061 

16305.26 

17 

3.223566 

0.003361 


Least Square Fit Results Key 


m = slope 


= y-intercept 


se m = standard error for slope 


se b = standard error for y-interceot 


r squared = coefficient of determination 


se y = standard error for the y estimate 
( se y = standard deviation) 


F = the F statistic 


df = degrees of freedom 


ss reg = regression sum of sauares 


ss resid = residual sum of squares 
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10.3 RUDDER SENSOR DATA SHEET 


Performed by: g^l Date: Test Article Serial Number: o 02 

10.3.1 Null Offset Test (9.4.21 PASS0^AIljI]] 

10.3.1.1 Record the PFS Test Set value during the test and the largest sensor value. 


Sensor Null Offset 

PFS Test Set Value 
Comments: 


± 0. ooz 


inches 


3.000 


inches 


Expected: <+/- 0.0032 in. 
Expected: Any constant value. 


10.3.2 Resolution Test (9.4.3) PASsT^HaIlI 1 

10.3.2.1 Record the PFS Test Set position and the smallest change in the sensor position. 

PFS Test Set Initial Position 


“ o./W 


in. and Ending Position 


0./63 


m. 


Sensor Resolution 


0.002. 


jm. 


Expected: <+/- 0.0032 in. 
Estimated: 2(0.665)/2 10 ~ 0.0013 in. 
Proc. Spec.: 0.00032 in. 


Comments: ^ JL 


D.col 


10.3.3 Range Test (9.4.4) 

10.3.3.1 Record the sensor and PFS Test Set full stroke positions. 



+ Full Stroke 

Comments: -ft PFS 


O. Isle’S 


m. 


PAS! 


Expected: -0.665in. 
Expected: +0.665in. 

Expected: -0.665in. 
Expected: +0.665in. 


sBfaiiO 


vx/i 
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10.3.4 Linearity Test (9.4.5) 


PAS! 


•> 


Record Sensor 
Positions at the 

POSITION AND FORCE SENSOR (PFS) TEST SET POSITIONS 

PFS Positions 

-0.665 

-0.499 

-0.333 

-0.166 

0.000 

0.166 

0.333 

0.499 

0.665 

0 to +Full Stroke 






O.M 

0.331 


O .(cioG 

+Full Stroke to 0 





0.00 io 

6 . nt? 

0.33L 

o.Tn 

o. UU 

0 to -Full Stroke 

-0.4S-7 

RII 

-O.Z25~ 


X 





-Full Stroke to 0 

hh 

mm 

BSSS3 

BRH 

~O.CD<o 






10.3.4.1 Print the spreadsheet containing the PFS Test Set vs. sensor positions and the linear regression and 
standard deviation analysis on those points, and attach it behind this data sheet. 


10.3.4.2 Record the slope, constant, and standard deviation values. 


Slope O'Wb Expected: 1.0 


Constant °- OD ^ 1 Expected: 0 


Standard Deviation 
Comments: 


0 . 00 # 


10.3.4.3 Calculate the linear regressed range of the null and full stroke values, and account for the 
standard deviation to find the linear regressed range of the null and full stroke values, 
y = mx + b, where m - slope, b = constant, x = sensor positions 
linear regressed range = (y - standard deviation) to (y + standard deviation) 



Comments: 


10.3.4.4 Calculate the deviations of the actual data points from the best straight line and record the largest 
deviation. 

-o.-m 

'“Oil 

m. Expected: <+/- 0.0033 in. 


Sensor Nonlinearity 
Comments: 


O.OI3 
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Sensor 
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Reference (inches) 

Sensor (inches) 

0 

0.001 

0.166 

0.164 

0.333 

0.331 

0.499 

0.493 

0.665 

0.66 

0.665 

0.661 

0.499 

0.511 

0.333 

0.336 

0.166 

0.176 

0 

0.006 

-0.166 

-0.151 

-0.333 

-0.325 

-0.499 

-0.489 

-0.665 

-0.657 

-0.665 

-0.661 

-0.499 

-0.509 

-0.333 

-0.335 

-0.166 

-0.176 

0 

-0.006 


Least Squares Fit (y - mx + b) 


| Results Map 

Resuits 

m 

b 

0.996343 

0.001579 

se m 

se b 

0.004194 

0.001753 


se y 

0.999699 

0.00764 

F 

df 

56443.86 

17 

ss reg 

ss resid 

3.294452 

0.000992 


Least Square Fit Results Key 


m = slope 


b = y-intercept 


sem = standard error for slope 


se b = standard error for y-interceot 


r sauared = coefficient of determination 


se y = standard error for the y estimate 
C se y = standard deviation) 


F = the F statistic 


df = decrees of freedom 


ss rep = repression sum of sauares 


ss resid = residual sum of squares 



A- 1 62 






































































10.4 PITCH STICK SENSOR DATA SHEET 


Performed by: 3rd Date: Test Article Serial Number: go l 

PoA#/ 

10.4.1 Null Offset Test (9.5.2) PASS! I FAIlQ^ 

10.4.1.1 Record the PFS Test Set value during the test and the largest sensor value. 

~D.c©y 


Sensor Null Offset 


+O.03o 


'Iro-o 


23- 


inches 


Expected: <+/- 0.010 in. 


PFS Test Set Value 


V. 


ooO 


inches 


Expected: Any constant value. 

Comments: n-t , , , . „ r _ . , 

^ trvVcl Ujl Null ©Hkk tL- 


' r tf 5 0 ^ w l w cd ■— o .o^y _ 


10.4.2 Resolution Test (9.5.3) PASsQ^ FAI lTI 

10.4.2.1 Record PFS Test Set position and the smallest change in the sensor position. 


PFS Test Set Initial Position 
Sensor Resolution 


/, 00 o 


in. and Ending Position 


hoo 3 


jm. 


d. ooS 


m. 


Expected: <+/- 0.010 in. 

Estimated: 3.03/ 2 9 ~ 0.0059 in. or greater 
Proc. Spec.: 0.00098 in. 


Comments: JL ^1 ^ 0 f o.c//. 


10.4.3 Range Test (9.5.4) 

10.4.3.1 Record the sensor and PFS Test Set full stroke positions. 


Sensor Positions - Full Stroke | '-0.1'°'} 

+ Full Stroke 


in. 


i.1?o 


in. 


PFS Test Set Positions - Full Stroke 
+ Full Stroke 


“ o .7 ox? 


in. 


2.t 


m. 


passCH failQ^ 


Expected: -1.01 in. 
Expected: +2.02in. 

Expected: -1.01 in. 
Expected: +2.02in. 


Comments: ^ 

U WCS fa ye SW*,* 4^ V +L eni 

+C w>a.i pwiL.1 -h, /vr^r*. TV 4,' „ 4 Ly 

m S ^ .4 —O.&W -hr, 2.CZ& 

V P.V.K. Lu. ^ A ’ 163 




10 . 4.4 Linearity Test ( 9 . 5 . 5 ) 


/ £u* 4-> ruttfrP,* 

PASO FAIlB 


Record Sensor 
Positions at the 

POSITION AND FORCE SENSOR (PFS) TEST SET POSITIONS 

PFS Positions 

-1.010 

-0.631 

-0.253 

+0.126 

0.505 

0.884 

1.263 

1.641 

_Z026^ 

0 to +Full Stroke 

The mid-stroke is 0.505, so this is 
used as the zero to make the linear 
regression linear over the full range. 

Q.FFo 

0,9b7 

/, 33o 

/. k*?/ 

hlib 

+Full Stroke to 0 

0 . srry 

0.9S1 

A3 IS 

fy 

i. c /5 jT 

0 to -Full Stroke 


-o.6?r 

-D.3o7 

0./3L 

V 





-Full Stroke to 0 

- 0 . 77 ^ 

-0. fe 9S~ 

-0.28* 

o.ni 

O.SS’l 






7 Z.,c?io 

U'wt 

Y*. Cv.ll po' 


10.4.4.1 Print the spreadsheet containing the PFS Test Set vs. sensor positions and the linear regression and 
standard deviation analysis on those points, and attach it behind this data sheet. 

10.4.4.2 Record the slope, constant, and standard deviation values. 

Slope 


0. c /lb 


Expected: 1.0 


Constant 


0-OY7 


Expected: 0 


O. 0 S 7 


Standard Deviation 

Comments. 7 "2^ r^<.k fCt-C-lf 

10.4.4.3 Calculate the linear regressed range of the null and full stroke values, and account for the 
standard deviation to find the linear regressed range of the null and full stroke values, 
y = mx + b, where m = slope, b = constant, x = sensor positions 
linear regressed range = (y - standard deviation) to (y + standard deviation) 


Actual Null Position 


°- ss % 


S'S’o 


in. 


Regressed Range 


c?YS3 


Jin. to 


0.627 


1m. 


Actual Min. Full Stroke Position L_£iI 2 l_Jm. Regressed Range l_I^£_Jin. to 


-O.S57 


in. 


Actual Max. Full Stroke Position 


Comments: 


'.‘/ST 


|in. Regressed Range 


f^zi 




[in. to 


Jin. 


10.4.4.4 Calculate the deviations of the actual data points from the best straight line and record the largest 
deviation. 


Sensor Nonlinearity I O.&q 




in. 


Expected: <+/- 0.0202 in. 


Comments: 
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Sensor (inches) 


FOXIDATA.XLS 



Reference (inches) 

Sensor (inches) 

0.505 

0.55 

0.884 

0.967 

1.263 

1.33 

1.641 

1.691 

2.01 

1.946 

2.01 

1.955 

1.641 

1.694 

1.263 

1.318 

0.884 

0.957 

0.505 

0.554 

0.126 

0.136 

-0.253 

-0.307 

-0.631 

-0.695 

-1.01 

-0.769 

-1.01 

-0.779 

-0.631 

-0.695 

-0.253 

-0.284 

0.126 

0.117 

0.505 

0.552 


Least Squares Fit 

(y = mx + b) 

Results Map 

Results 

m 

b 

0.975785 

0.047098 

se m 

se b 

0.021056 

0.022647 



0.992147 

0.08721 

F 

df 

2147.704 

17 

ss reg 

ss resid 

16.33452 

0.129295 


Least Square Fit Results Key 


m = slope 


b = y-intercept 


se m = standard error for slope 


se b = standard error for y-intercept 


r squared = coefficient of determination 


se y = standard error for the y estimate 
( se y = standard deviation) 


F = the F statistic 


df = degrees of freedom 


ss rep = regression sum of squares 


s$ resid = residual sum of squares 
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10.4 PITCH STICK SENSOR DATA SHEET 
Performed by: tu,*- Date: A 3 Test Article Serial Number: 002 . 

10.4.1 Null Offset Test (9.5.2) PAs£H FAIlQ^ 

10.4.1.1 Record the PFS Test Set value during the test and the largest sensor value. 

~o.cv3 


Sensor Null Offset 


PFS Test Set Value 


+ D -C 


v V- 


O. 0 S 3 


inches 


Expected: < +/- 0.010 in. 


*/,oco 


jinches 


Expected: Any constant value. 
Comments: it. ^ {-,^1 hu m*u rL . ■ 


10.4.2 Resolution Test (9.5.3) PASsT^TfAIlI I 

10.4.2.1 Record PFS Test Set position and the smallest change in the sensor position. 


PFS Test Set Initial Position 
Sensor Resolution 


I. 2 la 


in. and Ending Position 


/ 2/y 


m. 


0.oo*S 


m. 


Comments: tLl 


Cor-v fJSI / 4 /5 -y X:C C> 


Expected: <+/- 0.010 in. 

Estimated: 3.03/2 9 ~ 0.0059 in. or greater 
Proc. Spec.: 0.00098 in. 

A 


o.ciy 


10.4.3 Range Test (9.5.4) 

10.4.3.1 Record the sensor and PFS Test Set full stroke positions 


passD failQ- 


Sensor Positions 


- Full Stroke 
+ Full Stroke 


^ “ 0 . 7 ^ 




2. 


PFS Test Set Positions - Full Stroke 
+ Full Stroke 




Comments: 


rL 


|in 

Expected: -1.01 in. 

k 

Expected: +2.02in. 


in. 

Expected: -l.Olin. 

L 

Expected: +2.02in. 


iv* 7 ^ • jL 


-Hvc k.L-* . it* 1 U/t'SL )- ^ jVvIliL 
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10.4.4 Linearity Test ( 9 . 


-fL 4 *^"** 

. n » 


passD FAlO 


Record Sensor 
Positions at the 

POSITION AND FORCE SENSOR (PFS) TEST SET POSITIONS 

PFS Positions 

-1.010 

-0.631 

-0.253 

+0.126 

0.505 

0.884 

1.263 

1.641 

2.020 

0 to +Full Stroke 

The mid-stroke is 0.505, so this is 
used as the zero to make the linear 






+Full Stroke to 0 

regression linear over the full range. 






0 to -Full Stroke 










-Full Stroke to 0 











10.4.4.1 Print the spreadsheet containing the PFS Test Set vs. sensor positions and the linear regression and 
standard deviation analysis on those points, and attach it behind this data sheet. 


10.4.4.2 Record the slope, constant, and standard deviation values. 


Slope 


Expected: 1.0 


Standard Deviation 


Constant 


Expected: 0 


Comments: 


10.4.4.3 Calculate the linear regressed range of the null and full stroke values, and account for the 
standard deviation to find the linear regressed range of the null and full stroke values, 
y = mx + b, where m = slope, b — constant, x = sensor positions 
linear regressed range = (y - standard deviation) to (y + standard deviation) 



Comments: 


10.4.4.4 Calculate the deviations of the actual data points from the best straight line and record the largest 
deviation. 


Sensor Nonlinearity 



Comments: 


Expected: <+/- 0.0202 in. 
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Pitch Stick Sensor S/N 002 


{NO 


I Reference (inches) fSensor (inches) 1 

0.505 

0 

0.884 

0 

1.263 

0 

1.641 

0 

2.01 

0 

2.01 

0 

1.641 

0 

1.263 

0 

0.884 

r 0 

0.505 

0 

0.126 

0 

-0.253 

0 

-0.631 

0 

-1.01 

0 

-1.01 

0 

-0.631 

0 

-0.253 

0 

0.126 

0 

0.505 

0 



,.XLS 


R BROKE DURING TESTING.} 
1EARITY DATA WAS TAKEN.} 
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HL5 RUDDER PEDAL SENSOR DATA SHFF.T 


Performed by: Bn. I kU^sL*- Date: 6 h±Jj± Test Article Serial Number: qc | 

10.5.1 Null Offset Test (9.6.2) * f PASsT^K RAIlJ I 

10.5.1.1 Record the PFS Test Set value during the test and the largest sensor value. 

Avj.o.c«;r 


Sensor Null Offset 

PFS Test Set Value 
Comments: 


O.Co | 




inches 

inches 


Expected: <+/- 0.0045 in. 
Expected: Any constant value. 


10.5.2 Resolution Test (9.6.31 PASsf^T FAld I 

10.5.2.1 Record the PFS Test Set position and the smallest change in the sensor position. 


PFS Test Set Initial Position 
Sensor Resolution 


OHoo 


in. and Ending Position 


d.Vez 


m. 


O-ooZ 


in. 


Expected: <+/- 0.0045 in. 
Estimated: 2(0.75) /2 10 ~ 0.0015 in. 
Proc. Spec.: 0.00037 in. 


Comments: 


tL 


•*«* . 0.3H1 


C- r <r i O. 


Cel 


10.5.3 Range Test (9. 6 A) 

10.5.3.1 Record the sensor and PFS Test Set full stroke positions. 


passOIaiiO 



Expected: -0.750in. 
Expected: +0.750in. 

Expected: -0.750in. 
Expected: +0.750in. 


Comments: 


tL PF> W.|^i Uu. +£ exi-re. 
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10.5.4 Linearity Test (9.6.5) 


Record Sensor 
Positions at the 


0 to +Full Stroke 


+Full Stroke to 0 


0 to -Full Stroke 


-Full Stroke to 0 


;sGTfaii0 


POSITION AND FORCE SENSOR (PFS) TEST SET POSITIONS 



0.000 

0.188 

. 0.375 

0.563 

0.750 

BI1SM 

0.1?9 

A- 375" 

a 3 

0. 1H9 



mm 


-p.s'b p [ -q3~iz 





10.5.4.1 Print the spreadsheet containing the PFS Test Set vs. sensor positions and the linear regression and 
standard deviation analysis on those points, and attach it behind this data sheet. 

10.5.4.2 Record the slope, constant, and standard deviation values. 


Slope I 


0,997 


Expected: 1.0 


Constant ! I Expected: 0 


Standard Deviation 2. 

Comments: 


10.5.4.3 Calculate the linear regressed range of the null and full stroke values, and account for the 
standard deviation to find the linear regressed range of the null and full stroke values, 
y = mx + b, where m = slope, b = constant, x = sensor positions 
linear regressed range = (y - standard deviation) to (y + standard deviation) 

o.oo-y / 

Actual Null Position! _££^__Jin. Regressed Range l ~o.o=>l j in, to 


Actual Min. Full Stroke Position l in. Regressed Range I ~o-7S~q j n {- 0 

l in. 

Actual Max. Full Stroke Position in. Regressed Range 7 m. to 

L 

Comments: 


10.5.4.4 Calculate the deviations of the actual data points from the best straight line and record the largest 
deviation. ^ o.o*x-> o.yir 


Sensor Nonlinearity i 
Comments: 


0.cc3 


Expected: <+/- 0.0019 in. 
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FOXIDATA.XLS 




Reference Cinches) JSensor (inches) 


0 0 ! 


0.1881 0.188 


0.375 


0.563 


0.75 


0.563 


0.375 


0.188 


0 


-0.188 


-0.375 


-0.563 


-0.75 


-0.75 


-0.563 


-0.375 


-0.188 


0 


0.379 


0.192 


0.004 


-0.185 


-0.372 


-0.746 


-0.75 


-0.564 


-0.375 


-0.188 


0 


Least Squares Fit (y = mx + b) 



Results 

pi 

b 

0.999378 

0.001368 

|se m 

se b 

0.00095 

0.000448 


se y 

0.999985 

0.001952 

F 

df 

1106351 

17 

ss reg 

ss resid 

4.216506 

6.48E-05 


Least Square Fit Results Key 


m = slope 


= y-intercept 


se m = standard error for slope 


se b = standard error for y-interceot 


r squared = coefficient of determination 


se y = standard error for the y estimate 
( se y = standard deviation) 


F = the F statistic 


df = degrees of freedom 


ss reg = regression sum of sauares 


ss resid = residual sum of squares 
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10.5 RUDDER PEDAL SENSOR DATA SHFFT 

Performed by: <6,,^ Date: kjusfei Test Article Serial Number: ^2 

Bo A it z , / 

10.5.1 Null Offset Test (9.6.2) PASSl I FAIlT^T 


10.5.1.1 Record the PFS Test Set value during the test and the largest sensor value. 


6 




Sensor Null Offset 


~*-Q.coy y 


o.ccS" 


PFS Test Set Value 


3.c 00 


inches 

inches 


Expected: <+/- 0.0045 in. 


Expected: Any constant value. 


Comments 


7L -/aU J -o.o^r cu Ju. - c , ooSy /o _ 0 


^ a/-// Dfy SiV ^ ;( _ 


O -o.eoy.s- ',f ;t posi'. 




^ o.ooS" rs -0.0O-/5: ^ rA 7i 




10.5.2 Resolution Test (9.6.3) PASSpT FAllI I 

10.5.2.1 Record the PFS Test Set position and the smallest change in the sensor position. 


PFS Test Set Initial Position 
Sensor Resolution 


O.iS'Z 


in. and Ending Position 


<2,/$-y 


m. 


C.ooZ 


m. 


Expected: < +/— 0.0045 in. 
Estimated: 2(0.75) /2 10 ~ 0.0015 in. 
Proc. Spec.: 0.00037 in. 


Comments: xL. 


O-IS-l C, * i 


S-CCZ . 


10.5.3 Range Test (9.6.4) 

10.5.3.1 Record the sensor and PFS Test Set full stroke positions. 



passQ"failO 


Expected: -0.750in. 
Expected: +0.750in. 

Expected: -0.750in. 
Expected: +0.750in. 










Comments: 






10.5.4 Linearity Test (9.6.5) 


passETfaiiQ 


Record Sensor 
Positions at the 

POSITION AND FORCE SENSOR (PFS) TEST SET POSITIONS 

PFS Positions 

-0.750 

-0.563 

-0.375 

-0.188 

0.000 

0.188 

0.375 

0.563 

0.750 

0 to +FulI Stroke 





mm 


J.yvr 

OShZ 

£>.7^S 

+Full Stroke to 0 





fi.DDfe. 

BilSI 

c ) , 37/ 

SSL? 

C.IS'O 

0 to -Full Stroke 

BBS 

-o.ss-g 


-o. 

X 





-Full Stroke to 0 

~0.75'o 

~o.s4>r 

-c.377 

-o-fS'S 

— O.ooZ 






10.5.4.1 Print the spreadsheet containing the PFS Test Set vs. sensor positions and the linear regression and 
standard deviation analysis on those points, and attach it behind this data sheet. 


10.5.4.2 Record the slope, constant, and standard deviation values. 


Slope 


/.ooo 


Expected: 1.0 


Constant L£i££i_J Expected: 0 


Standard Deviation 
Comments: 


D-OOf 


10.5.4.3 Calculate the linear regressed range of the null and full stroke values, and account for the 
standard deviation to find the linear regressed range of the null and full stroke values, 
y = mx + b, where m = slope, b = constant, x = sensor positions 
linear regressed range = (y - standard deviation) to (y + standard deviation) 



Comments: 


10.5.4.4 Calculate the deviations of the actual data 
deviation. 


Sensor Nonlinearity 


0‘Co 5~ 


ck 


m. 


Comments: 


points from the best straight line and record the largest 

-o.iSft, 

Expected: < +/- 0.0019 in. 
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(inches) 











































































10.6 TRAILING EDGE FLAP SENSOR DATA SHEET 

Performed by: /?>-., .i Pate: c^/zo J 22 Test Article Serial Number: 001 

EcsA&t 

FOR THIS SENSOR: THE REFERENCE RANGE= +1-75°, SENSOR RANGE= +/-4.050inches. 
For easy comparison, all values have been converted to inches. 

10.6.1 Null Offset Test (9.7.21 PASS! I FAILp^K^ 

10.6.1.1 Record the Rotary Sensor Test Set value during the test and the largest sensor value. 



Expected: <+/- 0.898deg = 0.049m. 


Comments: -J- ■ 

4^ AJ-<I 0CCu.*. tL O.CC 

10.6.2 Resolution Test (9.7.3) PASsTTfAIlI I 

10.6.2.1 Record the Rotary Sensor Test Set angle and the smallest change in the sensor angle. 



Estimated: 2(75)/2 9 ~ 0.29 deg or greater = 0.01 6in. 
Proc. Spec.: 0.037deg = 0.002 in. 

Comments: tL*. a v r 

* ^ - 0 • , ( j •{ C ( 

5 v w oV o.o<i<:^L> 


10.6.3 Range Test (9.7.41 

10.6.3.1 Record the sensor and Rotary Sensor Test Set full stroke positions. 


’assCTfailO 


Sensor Angles 


RSTS Angles 


- Full Stroke ! 
+ Full Stroke 


m. 




m. 


- Full Stroke 


"V/. S“?3 


deg. 


+ Full Stroke I Vfc. 2 .zz deg, 


Expected: -4.050in. 
Expected: 4.050in. 

Expected: -75deg = -4.050in. 
Expected: +75deg = 4.050in. 


Comments: 




t7i ° ^ ^ *,* £.u 


A— 175 




10.6.4 Linearity Test (9.7.5) 


PASSQ FAIL0 


Record Sensor 
Positions at the 
RS Positions 

ROTARY SENSOR (RS) TEST SET POSITIONS 

-4.050 

-75.00° 

-3.0375 

-56.25° 

-2.025 

-37.50° 

-1.0125 

-18.75° 

o p 
o o 
%8 

1.0125 

18.75° 

2.025 

37.50° 

3.0375 

56.25° 

4.050 

75.00° 

0 to +Full Stroke 


0.0 Oo 


3 .3ot» 

I5&EMI 

■oSI 

^31 

+Full Stroke to 0 

~O.0t2> 


3 . 2V2. 

E8SBM 

mm 

0 to -Full Stroke 



-3 .tfX 

~/Sg9 

X 


-Full Stroke to 0 

E3523M 

BSSSBH 



-o.cli 


10.6.4.1 Print the spreadsheet containing the Rotary Sensor Test Set vs. sensor angles and the linear 

regression and standard deviation analysis on those points, and attach it behind this data sheet. 


10.6.4.2 Record the slope, constant, and standard deviation values. 
Slope J: 2,Cf Expected: 1.0 Constant 


-0. oiS~\ 


Expected: 0 


Standard Deviation 


0.119 


Comments: 


10.6.4.3 Calculate the linear regressed range of the null and full stroke values, and account for the 
standard deviation to find the linear regressed range of the null and full stroke values, 
y - mx + b, where m - slope, b = constant, x = sensor angles 
linear regressed range = (y - standard deviation) to (y + standard deviation) 



Comments: 


10.6.4.4 Calculate the deviations of the actual data points from the best straight line and record the largest 
deviation. 


Sensor Nonlinearity 


— /. 2 2 S' 


m. 


Expected: < +/- 0.75deg = 0.0405in. 


Comments: 


A-176 



























FOXIDATA.XLS 


| Least Squares Fit (y = mx + b) i 


Results I 

m 

b 

1.219029 

-0.07484 

se m 

se b 

0.064794 

0.16487 


mmm 

0.954174 

0.718652 

F 

df 

353.9662 

17 

ss reg 

ss resid 

182.8097 

8.779836 


Least Square Fit Results Key 

m = slope 

b = y-intercept 

sem = standard error for slope 

se b = standard error for y-intercept 
r squared = coefficient of determination 
se y = standard error for the y estimate 

( se y = standard deviation) 

F = the F statistic 

df = degrees of freedom 

ss reg = regression sum of squares 

ss resid = residual sum of squares 
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10.6 TRAILING EDGE FLAP SENSOR DATA SHEET 


Performed by: Sj^J KAiLy- Date: c Jxsfc,^ Test Article Serial Number: opt. 

FOR THIS SENSOR: THE REFERENCE RANGE= +/-75 °, SENSOR RANGE= +/^.050inches. 
For easy comparison, all values have been converted to inches. 


10.6.1 Null Offset Test (9.7.2) 


PASSQ FAILED 


10.6.1.1 Record the Rotary Sensor Test Set value during the test and the largest sensor value. 
Sensor Null Offset 


4- O 


.01* / 
f~o. 


0-7t, 




m. 


Expected: <+/- 0.898deg = 0.049in. 


Rotary Sensor Test Set Value I |deg. Expected: Any constant value. 

a-0 1 f»'iM ol - Z.S"£~o no \- o. coo. 77L_ AJ-.ll d-C£s*1- V*^ ei .■*' re - 

t -,X- "2 .STo, A * 5 . - ' 2 .SSb /> 


2.>S~o -fA. k 1 (ov^> . 

V&lu*. = _ 2.*iH f m7 lu>4. = ~2. U Z.5". 

10.6.2 Resolution Test (9.7.3) 

10.6.2.1 Record the Rotary Sensor Test Set angle and the smallest change in the sensor angle 


PAS sBmiiO 



Estimated: 2(75) /2 9 ~ 0.29 deg or greater = 0.01 6in. 
Proc. Spec.: 0.037deg = 0.002 in. 

Comments. 7^ cLc^yX C-o^ ^ -3. A <i- 


10.6.3 Range Test (9.7.4) PASsD FAIlGtK 

10.6.3.1 Record the sensor and Rotary Sensor Test Set full stroke positions. 


Sensor Angles 


RSTS Angles 


+ Full Stroke 

- Full Stroke 
+ Full Stroke 



£>5^3 i 


-1%.0<c2. 


deg. 

deg. 


Comments: 


Tt; 


T-U'vSo.- ir -|A 'rcivsjZ-S , 


Expected: -4.050in. 

Expected: 4.050in. 

Expected: -75deg = -4.050in. 
Expected: +75deg = 4.050in. 
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10.6.4 Linearity Test (9.7.51 


pas£U FAI 


Record Sensor 


ROTARY SENSOR (RS) TEST SET POSITIONS 

RS Positions 

-4.050 

-75.00° 

-3.0375 

-56.25° 

-2.025 

-37.50° 

-1.0125 

-18.75° 

0.000 

0.00° 

1.0125 

18.75° 

2.025 

37.50° 

3.0375 

56.25° 

4.050 

75.00° 

0 to +Full Stroke 





'2.5-yz 

-Z.773 

-3.333 

-3,777 

£>v/cr 

+Full Stroke to 0 







-3 ,ycy 

-3.75*7 

£>m^t 

XZzzd 

0 to -Full Stroke 

-CM3-/ 

-/.y*7 

-l.s &r 

~2./7o 

V 





-Full Stroke to 0 


~/.V/3 

-*7.777 

-2. /2Z 

-2.5*30 






10.6.4.1 Print the spreadsheet containing the Rotary Sensor Test Set vs. sensor angles and the linear 
regression and standard deviation analysis on those points, and attach it behind this data sheet. 

10.6.4.2 Record the slope, constant, and standard deviation values. 


-0.33 b 


Expected: 1.0 


Constant 


-2. STS 


Expected: 0 


Standard Deviation 


£>.oVL 


Comments: 7^ r> 




\lr <£ A A 


I Lf-c. -t. rtj- 




>L+ 4 


10.6.4.3 Calculate the linear regressed range of the null and full stroke values, and account for the 
standard deviation to find the linear regressed range of the null and full stroke values. 



Comments: 


10.6.4.4 Calculate the deviations of the actual data points from the best straight line and record the largest 
deviation. 


Sensor Nonlinearity 



Comments: 


Expected: < +/- 0.75deg = 0.0405in. 
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Trailing Edge Flap Sensor S/N 002 


Reference (inches) 

Sensor (inches) 

0 

1 -2.542 

1.0125 

-2.993 

2.025 

-3.333 

3.0375 

-3.797 

4.05 

-4.05 

4.05 

-4.05 

3.0375 

-3.757 

2.025 

-3.397 

1.0125 

-2.981 

0 

-2.534 

-1.0125 

-2.17 

-2.025 

-1.805 

-3.0375 

-1.437 

-4.05 

-0.934 

-4.05 

-0.954 

-3.0375 

-1.413 

-2.025 

-1.797 

-1.0125 

-2.122 

0 

-2.53 


Least Squares Fit (y = mx + b) 


| Results Map 

Results 

m 

b 

-0.38599 

-2.55768 

se m 

se b 

0.004107 

0.01045 


0.998079 

0.04555 

F 

df 

8833.755 

17 

ss reg 

ss resid 

18.32852 

0.035272 


Least Square Fit Results Key 


m = slope 


b = y-intercept 


se m = standard error for slope 


se b = standard error for v-interceot 


r squared = coefficient of determination 


se y = standard error for the y estimate 
( se y = standard deviation) 


F = the F statistic 


df = degrees of freedom 


ss reg = regression sum of squares 


ss resid = residual sum of squares 
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10.7 LEADING EDGE FLAP SENSOR DAT 



5 — ^ 

EE T- 


Performed bv: §r^A /4-sjUr- Date: k/i<3 / ^ Test Article Serial Number: £oV3 

10.7.1 Null Offset Test (9.8.2) PASsI I FA1lJ~1 

10.7.1 .1 Record the Rotary Sensor Test Set value during the test and the largest sensor value. 


Sensor Null Offset 


Ideg. 


Rotary Sensor Test Set Value 
Comments: 


|deg. 


Expected: < +/- 0.30 deg 
Expected: Any constant value. 


10.7.2 Resolution Test (9.8.3) PASsO FAIlO 


10.7.2.1 Record the Rotary Sensor Test Set angle and the smallest change in the sensor angle. 



Estimated: 43/2 10 ~ 0.042 deg 
Proc. Spec.: 0.0330 deg 

Comments: 


10.7.3 Range Test (9.8.4) PASsO FAIlO 

10.7.3.1 Record the sensor and Rotary Sensor Test Set full stroke positions. 


Sensor Angles 


RSTS Angles 
Comments: 



Expected: -21 .5 (-7) deg 
Expected: +21.5 (+36) deg 

Expected: -21.5 deg 
Expected: +21.5 deg 
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10.7.4 Linearity Test (9.8.5) 


passQ FAllO 


Record Sensor 
Positions at the 
RS Positions 

ROTARY SENSOR (RS) TEST SET POSITIONS 

-21.500 

-16.125 

-10.750 

-5.375 

0.000 

5.375 

10.750 

16.125 

21.500 

0 to +Full Stroke 










+Full Stroke to 0 










0 to -Full Stroke 










-Full Stroke to 0 











10.7.4.1 Print the spreadsheet containing the Rotary Sensor Test Set vs. sensor angles and the linear 

regression and standard deviation analysis on those points, and attach it behind this data sheet. 


10.7.4.2 Record the slope, constant, and standard deviation values. 


Slope 


Expected: 1.0 


Constant 


Standard Deviation 



Expected: 0 


Comments: 


10.7.4.3 Calculate the linear regressed range of the null and full stroke values, and account for the 
standard deviation to find the linear regressed range of the null and full stroke values, 
y = mx + b, where m = slope, b = constant, x = sensor angles 
linear regressed range = (y - standard deviation) to (y + standard deviation) 



Comments: 


10.7.4.4 Calculate the deviations of the actual data points from the best straight line and record the largest 
deviation. 


Sensor Nonlinearity 


Ideg. 


Comments: 


Expected: < +/- 0.675 deg 
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10,7 LEADING EDGE FLAP SENSOR DATA SHEET 
Performed L^- Date: fc/io Us Test Article Serial Number: OoH S' 

10.7.1 Null Offset Test (9.8.2) PASsI I FAIlJ I 

10.7.1.1 Record the Rotary Sensor Test Set value during the test and the largest sensor value. 


Sensor Null Offset 


Ideg. 


Rotary Sensor Test Set Value 
Comments: 


Ideg. 


Expected: < +/- 0.30 deg 
Expected: Any constant value. 


10.7.2 Resolution Test (9.8.3) PASsI I FAld I 


10.7.2.1 Record the Rotary Sensor Test Set angle and the smallest change in the sensor angle. 



Estimated: 43/2 10 ~ 0.042 deg 
Proc. Spec.: 0.0330 deg 

Comments: 


10.7.3 Range Test (9.8.4') 


PASSQ FAIlO 


10.7.3.1 Record the sensor and Rotary Sensor Test Set full stroke positions. 


Sensor Angles 


RSTS Angles 
Comments: 


- Full Stroke I 
+ Full Stroke 


deg. Expected: -21.5 (-7) deg 

deg. Expected: +21 .5 (+36) deg 




- Full Stroke 
+ Full Stroke i 


deg. Expected: -21.5 deg 

deg. Expected: +21.5 deg 
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10.7.4 Linearity Test (9.8.5) 


passQ failO 


Record Sensor 
Positions at the 
RS Positions 

ROTARY SENSOR (RS) TEST SET POSITIONS 

-21.500 

-16.125 

-10.750 

-5.375 

0.000 

5.375 

10.750 

16.125 

21.500 

0 to +Full Stroke 







+FulI Stroke to 0 






0 to -Full Stroke 


1 





-Full Stroke to 0 







10.7.4.1 Print the spreadsheet containing the Rotary Sensor Test Set vs. sensor angles and the linear 

regression and standard deviation analysis on those points, and attach it behind this data sheet. 


10.7.4.2 Record the slope, constant, and standard deviation values. 


Slope 


Expected: 1.0 


Constant j 


Expected: 0 


Standard Deviation 


Comments: 


10.7.4.3 Calculate the linear regressed range of the null and full stroke values, and account for the 
standard deviation to find the linear regressed range of the null and full stroke values, 
y = mx + b, where m = slope, b = constant, x = sensor angles 
linear regressed range = (y - standard deviation) to (y + standard deviation) 



Comments: 


10.7.4.4 Calculate the deviations of the actual data points from the best straight line and record the largest 
deviation. 


Sensor Nonlinearity 


Ideg. 


Comments: 


Expected: <+/- 0.675 deg 
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10.8 POWER LEVER CONTROL SENSOR DATA SNEET " 

P erformed by: — KmL_r- Date: (c/zi f 43 Test Article Serial Number: ( 

10.8.1 Null Offset Test (9.9.2) PASsI I FAIlJ I 

10.8.1 .1 Record the Rotary Sensor Test Set value during the test and the largest sensor value. 

Sensor Null Offset 


Rotary Sensor Test Set Value 
Comments: 


deg. Expected: <+/- 0.325 deg 

deg. Expected: Any constant value. 


10.8.2 Resolution Test (9.9.3) PASS! I FAIlO 

10.8.2.1 Record the Rotary Sensor Test Set angle and the smallest change in the sensor angle. 


Comments: 



deg. 


Estimated: 2(65) /2 10 ~ 0.13 deg 
Proc. Spec.: 0.0168 deg 


10.8.3 Range Test (9.9.4) 

10.8.3.1 Record the sensor and Rotary Sensor Test Set full stroke positions. 


passD failO 


Sensor Angles 


RSTS Angles 


Comments: 



Expected: -65 deg 
Expected: +65 deg 

Expected: -65 deg 
Expected: +65 deg 
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■> 


10.8.4 Linearity Test (9.9.5) PASsl I FAlJ I 


Record Sensor 
Positions at the 
RS Positions 

ROTARY SENSOR (RS) TEST SET POSITIONS 

0.000 

16.250 

32.5000 

48.750 

65.000 

81.250 

97.5000 

113.750 

130.000 

0 to +Full Stroke 







+Full Stroke to 0 






0 to -Full Stroke 







-Full Stroke to 0 







10.8.4.1 Print the spreadsheet containing the Rotary Sensor Test Set vs. sensor angles and the linear 

regression and standard deviation analysis on those points, and attach it behind this data sheet. 


10.8.4.2 Record the slope, constant, and standard deviation values. 


Slope 


Expected: 1.0 


Constant 


Expected: 0 


Standard Deviation 


Comments: 


10.8.4.3 Calculate the linear regressed range of the null and full stroke values, and account for the 
standard deviation to find the linear regressed range of the null and full stroke values, 
y = mx + b, where m = slope, b = constant, x = sensor angles 
linear regressed range = (y - standard deviation) to (y + standard deviation) 



Comments: 


10.8.4.4 Calculate the deviations of the actual data points from the best straight line and record the largest 
deviation. 


Sensor Nonlinearity 


I deg. Expected: Linear from < +/- 0.175 deg at 0° 
to < +/- 1.5 deg at 65° 


Comments: 
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108 POWER LEVER CONTROL SENSOR DATA SHEET 

Performed by: — S.^,1 Date: Test Article Serial Number: Oo 2- 

Bo A #z _ 

10.8.1 Null Offset Test (9.9.2) PASsT^TfAI d I 

10.8.1.1 Record the Rotary Sensor Test Set value during the test and the largest sensor value. 

Expected: < +/- 0.325 deg 



/Wii-sHoW*. at ,-pt^v, ;s fe r,coO° $■*< -hL. A/o-K Xz U 'i 3 ; ±^<- 

X (j^uOo t>n\ tBjL A'OA l/nui — . * fc, i. />"> J /I , K*. Vjj 1 < r"(2x? X. 

Av^ = kSTooc? , /WAX. = ~ £>*/, 


10.8.2 Resolution Test (9.9.3) PAS: 

10.8.2.1 Record the Rotary Sensor Test Set angle and the smallest change in the sensor angle 


sBIaiiD 



deg. 


Estimated: 2(65)/2 10 ~ 0.13 deg 
Proc. Spec.: 0.0168 deg 

Comments: 2 °[.^o 3o.in C OY - * xSC^ou S o.izj&dBfr 


10.8.3 Range Test (9.9.4) 

10.8.3.1 Record the sensor and Rotary Sensor Test Set full stroke positions. 


pas: 


sETfailQ 


Sensor Angles 


RSTS Angles 



O.C-OO 


Expected: ^#fdeg 

/3c, coo 

Expected: +6? deg 

O.V co 

Expected: j^Tdeg 

1 30. coo 

Expected: deg 


Comments: 


: rL 


vc\^c^ ifihc.'ro. -WvWwn wki_»-c V-t, e*U-tsr^J. 


A-187 






10.8.4 Linearity Test (9.9.51 


kQfaiiO 


Record Sensor 
Positions at the 
RS Positions 


0 to +Full Stroke 


+Full Stroke to 0 


0 to -Full Stroke 


-Full Stroke to 0 


ROTARY SENSOR (RS) TEST SET POSITIONS 



81.250 

97.5000 

113.750 

130.000 

Sf.0 17- 

91. mi 

BUSHS 

/z%. 

9 

19. 191 

4S-.W3 

/7Z./YG 

fz%.7.by 


6*/.c‘/7 



10.8.4.1 Print the spreadsheet containing the Rotary Sensor Test Set vs. sensor angles and the linear 
regression and standard deviation analysis on those points, and attach it behind this data sheet. 

10.8.4.2 Record the slope, constant, and standard deviation values. 


Slope 0*^3 


Expected: 1.0 


Constant |-QrS~37 | Expected: 0 


Standard Deviation 1 0-5L3 j 

Comments: -j ^ $-&.**>**■ ;> 7^. cc<-m . -n JrL. 

10.8.4.3 Calculate the linear regressed range of the null and full stroke values, and account for the 
standard deviation to find the linear regressed range of the null and full stroke values, 
y - mx + b, where m = slope, b = constant, x = sensor angles 
linear regressed range = (y - standard deviation) to (y + standard deviation) 


(oS'.ctjZ' / 

Actual Null Angle! A3.t,c2. I deg. 


Actual Min. Full Stroke Angle I /5T 3? k 


Regressed Range I 


W, S To 


jdeg. Regressed Range I /s ^ c 3o 
(at Ho.isx? ) 

V J J(o, tsie 


Jdeg. to 
jdeg. 

Ideg. to 
deg. 


Actual Max. Full Stroke Angle ! iZS- ity I deg. Regressed Range I 1,99^ i deg. to 

/2<i,oir I deg. 


Comments: 


10.8.4.4 Calculate the deviations of the actual data points from the best straight line and record the largest 
deviation. 

. . «+ 


Sensor Nonlinearity | ^ °& 


jdeg. Expected: Linear from < +/- 0.175 deg at 0° 
to < +/- 1 .5 deg at 65° 


Comments: 
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Sensor (degree) 


FOXIDATA.XLS 




65 

65 

81.25 

81.012 

97.5 

97.087 

113.75 

112.654 

130 

128.284 

130 

128.284 

113.75 

112.146 

97.5 

95.943 

81.25 

79.741 

65 

63.602 

48.75 

46.891 

32.5 

31.007 

16.25 

15.186 

0 

0 

0 

0 

16.25 

15.376 

32.5 

31.642 

48.75 

47.845 

65 

64.047 


Least Squares Fit 


Results Map 


b 


se b 


(y = mx + b) 



Results 

0.9927 

-0.53882 

0.003164 

0.242879 

0.999827 

0.563215 

98440.8 

17 

31226.55 

5.392595 


Least Square Fit Results Key 


m = slope 


= y-intercept 


se m = standard error for slope 


se b = standard error for y-interceot 


r squared = coefficient of determination 


se y = standard error for the y estimate 
( se y = standard deviation) 


F = the F statistic 


df = decrees of freedom 


ss reg = regression sum of squares 


ssresid = residual sum of squares 
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10.9 NOSE WHEEL STEERING SENSOR DATA SHEKT 

Performed by: .g K ,j Date: kkajsz. Test Article Serial Number: oo l 

Bo A ** I ^ 

10.9.1 Null Offset Test (9.10.?) PASsI I FAIlT^I 

10.9.1.1 Record the Rotary Sensor Test Set value during the test and the largest sensor value. 

Expected: < +/- 0.186 deg 



Comments: 


10.9.2 Resolution Test (9.10.3) passD failGET^ 

10.9.2.1 Record the Rotary Sensor Test Set angle and the smallest change in the sensor angle. 



deg. 


Estimated: 2(75)/2 9 ~ 0.29 deg 
Proc. Spec.: 0.0366 deg 

Comments. 'zswyw *.«> 3 -5, s"c>v £>r « 


10.9.3 Range Test (9.10.4) 

10.9.3.1 Record the sensor and Rotary Sensor Test Set full stroke positions. 


PASSCH FAI iET^ 


Sensor Angles 


RSTS Angles 


Comments: 


tL 


- Full Stroke 1 
+ Full Stroke 

- ?r. 00 ! 

deg. Expected: 

Ideg. Expected: 

“757ooo 



- Full Stroke j 

—//V. f<oy 

deg. Expected: 

+ Full Stroke 

3, #33 

deg. Expected: 


refloUs Cu S'-h-^W -Cor- p«sYt-'.v<. a- \ h- f -hUs*. 


A rv: Yo vk*. . 
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10.9.4 Linearity Test (9.10.5) passQ FAI lEET" 


Record Sensor 
Positions at the 


ROTARY SENSOR (RS) TEST SET POSITIONS 

RS Positions 

-75.000 

-56.250 

-37.500 

-18.750 

0.000 

18.750 

. 37.500 

56.250 

75.000 

0 to +Full Stroke 





~ 0 . 22o 


T7v»^<r 1 

/ I 

/ 

+FulI Stroke to 0 





O. 0O<o 

0>S<_y- 



£\rCt~ 

0 to -Full Stroke 

-VO&7 

-3t>.Z7o 

"2V.oV7 

~/2 .Uo 

V 





-Full Stroke to 0 

~Vi,-7rv 

~37,2v> 


-12. /1C 

O , (0 






10.9.4.1 Print the spreadsheet containing the Rotaiy Sensor Test Set vs. sensor angles and the linear 

regression and standard deviation analysis on those points, and attach it behind this data sheet. 


10.9.4.2 Record the slope, constant, and standard deviation values. 


Slope | 


O.Wl 


Standard Deviation 


Expected: 1.0 


tfLM 3 


Constant 




Expected: 0 


Comments- is ^ u> +L 

P^r^tOj-, Ts 4/^ 4n X S 

10.9.4.3 Calculate the linear regressed range of the null and full stroke values, and account for the 
standard deviation to find the linear regressed range of the null and full stroke values, 
y - mx + b, where m = slope, b = constant, x = sensor angles 
linear regressed range = (y - standard deviation) to (y + standard deviation) 


tL ( | V~t- ’t'TC.V-C 




Comments: 


\ 


10.9.4.4 Calculate the deviations of the actual data points from the best straight line and record the largest 
deviation. 


Sensor Nonlinearity 


- I deg. Expected: Linear from < +/- 0.188 deg at 0° 

to <+/- 1.5 deg at 75° 

Comments: ^ ^ ^ KW ^ 
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Sensor (degree) 


FOXIDATA.XLS 





0 


18.75 


37.5 


56.25 


75 


75 


56.25 


37.5 


18.75 


0 


-18.75 


-37.5 


-56.25 


-75 


-75 


-56.25 


-37.5 


-18.75 


0 



0 


-12.61 


-24.047 


-36.29 


-48.387 


-48.754 


-37.243 


-24.707 


-12.17 


0.66 


Least Squares Fit (y = mx + b) 



ss reg 


df 


ss resid 


Results 

0.991756 

18.74905 

0.089499 

4.217304 

0.878391 

18.3828 

122.792 

17 

41494.78 

5744.766 


Least Square Fit Results Key 


m = slope 


b = y-intercept 


se m = standard error for slope 


se b = standard error for y-intercept 


r squared = coefficient of determination 


se y = standard error for the y estimate 
( se y = standard deviation) 


F = the F statistic 


df = degrees of freedom 


ss reg - regression sum of sauares 


ss resid = residual sum of squares 
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10.9 NOSE WHEEL STEERING SENSOR DATA SHEET 


Performed bv: Date: hi Test Article Serial Number: Pol 

10.9.1 Null Offset Test (9.10.2) PASSLJ FAILLE] 


10.9.1.1 Record the Rotary Sensor Test Set value during the test and the largest sensor value. 
Sensor Null Offset £ ^.? 5 r 3 I d eg. 

i r - ; i 

deg. 


Rotary Sensor Test Set Value 
Comments: 


O.ooo 


Expected: < +/- 0.186 deg 
Expected: Any constant value. 


10.9.2 Resolution Test (9.1 0.3) passD failEET^ 

10.9.2.1 Record the Rotary Sensor Test Set angle and the smallest change in the sensor angle. 


RSTS Initial Angle 
Sensor Resolution 


ZL.it, 3 


0 .~ 713 


deg. and Ending Angle 
deg. 


21 . 03 


deg. 


Expected: < +/- 0.186 deg 
Estimated: 2(75)/2 9 ~ 0.29 deg 
Proc. Spec.: 0.0366 deg 


Comments: L* .,1 r ~ r 

^ 2 fc.W. C-C J 0.0-73: 


10.9.3 Range Test (9.10.4) 

10.9.3.1 Record the sensor and Rotary Sensor Test Set full stroke positions. 


passD faiiB" 


Sensor Angles 


RSTS Angles 


+ Full Stroke 

- Full Stroke 
+ Full Stroke 



Comments: 


iL 






oe-± rto 


*+■*' p.- dv 


£ 


4-C. SjlwSo*- riA Xj" 2* 7/ 


Expected: -75 deg 
Expected: +75 deg 

Expected: -75 deg 
Expected: +75 deg 

+ co»-^.llo+e. +* otic*****,. 

RVTS. w ^ / 

^ //STS-Sl" 


ro ^ //r.?s-7+ 0 43.t>o£ 
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10.9.4 Linearity Test (9. 10.5) 


passQ FAIlLL 


Record Sensor 
Positions at the 
RS Positions 

ROTARY SENSOR (RS) TEST SET POSITIONS 

-75.000 

-56.250 

-37.500 

-18.750 

0.000 

18.750 

. 37.500 

56.250 

75.000 

0 to +Full Stroke 


-Q.a 73 

ll.ZiZ 

32.<tf | 

icf). 

7/.C2* 

+Full Stroke to 0 

-O.Z73 

2-Z.NI 

3 r 3./S’2 

7/.7o/ 

7I.C28 

0 to -Full Stroke 

-7o.22.s- 

-O.SrcV 

-vv.fv/ 

-22,04,7 



-Full Stroke to 0 


-7/.S7? 


-n.jssr 

2.?33 


10.9.4.1 Print the spreadsheet containing the Rotary Sensor Test Set vs. sensor angles and the linear 

regression and standard deviation analysis on those points, and attach it behind this data sheet. 


10.9.4.2 Record the slope, constant, and standard deviation values. 


Slope 




Expected: 1.0 


Constant 


QMS! 


Expected: 0 


1.121 




Cl n \ SWck 


5 


Standard Deviation 

Comments: ^ -X * Hr ^ 

10.9.4.3 Calculate the linear regressed range of the null and full stroke values, and account for the J* « 
standard deviation to find the linear regressed range of the null and full stroke values. L.vU, 

y = mx + b, where m - slope, b = constant, x = sensor angles ^ & __ 

linear regressed range = (y - standard deviation) to (y + standard deviation) L 



Comments: 


10.9.4.4 Calculate the deviations of the actual data points from the best straight line and record the largest 
deviation. - 

a 3X5- 


Sensor Nonlinearity 


n. ±i$ 


deg. Expected: Linear from <+/- 0.188 deg at 0° 
to < +/-1.5 deg at 75° 


Comments: 
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Nose Wheel Steering Sensor S/N 002 


Sensor (degrees) 


0 


18.75 


37.5 


56.25 


75 


75 


56.25 


37.5 


18.75 


0 


-18.75 


-37.5 


-56.25 


-75 


-75 


-56.25 


-37.5 


-18.75 


0 


19.282 


32.991 


71.628 


71.628 


53.152 


22.141 


-22.067 


-44.941 


-61.804 


-70.235 


-71.041 


-47.141 


-17.155 


2.933 


Least Squares Fit 

Cy = mx + b) 

Results Map 

Results 

m 

b 

1.06706 

0.459263 

se m 

se b 

0.03759 

1.771265 

r squared 

se y 

0.979339 

7.720767 

F 

df 

805.8254 

17! 

ss reg 

ss resid 

48035.45 

1013.374 


E 


Least Square Fit Results Key 


m = slope 


= y-intercept 


se m - standard error for slope 


se b = standard error for y-intercept 


r squared = coefficient of determination 


se y = standard error for the y estimate 
( se y = standard deviation) 


F = the F statistic 


df = degrees of freedom 


ss reg = regression sum of squares 


ssresid = residual sum of squares 


95 
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10.10 TOTAL PRESSURE SENSOR DATA SHEET 

Date: Test Article Serial Number: * 7630 - 32-0 \ 

10.10.1 Leak Test (9.11.2) PASsQ FAIlQ 


Performed by:. 


10.10.1.1 Print the file containing the sensor output data and attach it behind this data sheet. 

10.10.1.2 Attach a copy of the ADT-222 data behind this data sheet. 


Sensor Data Leak Rate 
Expected: < 0.010 in Hg per minute. 


in. Hg per minute 


ADT-222 Data Leak Rate 
Expected: < 0.010 in Hg per minute. 


in. Hg per minute 


(Sensor Data Leak Rate minus ADT-222 Data Leak Rate) 
Expected: < 0.002 in Hg per minute. 

Comments: 


in. Hg per minute 


10.10.2 Warm Up Test (9.11 3) 


passQ failQ 


Room Temperature | | degrees F 

10.10.2.1 Attach to this data sheet a description /sketch of the sensor orientation. 

10.10.2.2 Print the file containing the sensor output data and attach it behind this data sheet. 


10.10.2.3 Attach a copy of the error plot as a function of time. 


Maximum Observed Error 
Expected: < 0.40 in Hg. 

Comments: 


in. Hg 
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10.10.3 Room Tem pera tu re Conversion Accuracy /Hysteresis Test (9.11,4) PASS) I FAIl J 1 


Room Temperature | | degrees F 

10.10.3.1 Attach to this data sheet a description/sketch of the sensor orientation. 

10.10.3.2 Print the file containing the sensor output data and attach it behind this data sheet. 

10.10.3.3 Attach a copy of the error plot as a function of time. Fill in the table below. 


Room Temperature Test Results 
(in. Hg) 


Input 

Pressure 

Maximum 

Error 

Minimum 

Error 

Average 

Error 

Input 

Pressure 

Maximum 

Error 

Minimum 

Error 

Average 

Error 

29.000 




56.000 




iKSvrsn 

mmBSSBB 



59.000 




23.000 




62.000 




20.000 




65.000 




IHEZnii 




H3H 




MHIiiiB 




71.000 




11.000 




74.000 




8.000 




77.000 




IIBXiJilM 




80.000 




2.000 




77.000 




5.000 




74.000 




8.000 




71.000 




11.000 




68.000 




14.000 




65.000 




17.000 




62.000 








59.000 




23.000 




56.000 




26.000 




53.000 




29.000 




50.000 




32.000 




47.000 




35.000 




44.000 




38.000 




41.000 




41.000 




38.000 




44.000 




35.000 




47.000 




32.000 




50.000 




29.000 




53.000 









Maximum Observed Error 
Expected: < 0.40 in Hg. 


in. Hg 


Comments: 
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10.10.4 "Cold" and "Hot" Conversion Accuracy /Hysteresis Test (9.11.5) PASSl I FAIlJ I 


'Cold" Oven Temperature 


degrees F 


10.10.4.1 Attach to this data sheet a description/ sketch of the sensor orientation during "cold" test. 

10.10.4.2 Print the file containing the "cold" sensor output data and attach it behind this data sheet. 

10.10.4.3 Attach a copy of the "cold" error plot as a function of time. Fill in the table below. 


"Cold" Temperature Test Results 
(in. Hg) 


Input 

Pressure 

Maximum 

Error 

Minimum 

Error 

Average 

Error 

Input 

Pressure 

Maximum 

Error 

Minimum 

Error 

Average 

Error 

29.000 




56.000 




26.000 




59.000 




23.000 




62.000 




20.000 




65.000 




17.000 




68.000 




14.000 




71.000 




11.000 




74.000 




8.000 




77.000 




5.000 




80.000 




2.000 




77.000 




5.000 




74.000 




8.000 




71.000 




11.000 




68.000 




14.000 




65.000 




17.000 




62.000 




20.000 




59.000 




23.000 




56.000 




26.000 




53.000 




29.000 




50.000 




32.000 




47.000 




35.000 




44.000 




38.000 




41.000 




41.000 




38.000 




44.000 








47.000 




32.000 




50.000 




29.000 




53.000 









Maximum Observed Error 
Expected: < 0.40 in Hg. 


in. Hg 


Comments: 
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"Hot" Oven Temperature 


degrees F 


10.10.4.4 Attach to this data sheet a description/sketch of the sensor orientation during "hot" test. 

10.10.4.5 Print the file containing the "hot" sensor output data and attach it behind this data sheet. 


10.10.4.6 Attach a copy of the "hot" error plot as a function of time. Fill in the table below. 


"Hot" Temperature Test Results 
(in. Hg) 


Input 

Pressure 

Maximum 

Error 

Minimum 

Error 

Average 

Error 

Input 

Pressure 

Maximum 

Error 

Minimum 

Error 

Average 

Error 





56.000 




WKRSM 

!■■■ 



59.000 




23.000 




62.000 




20.000 




65.000 




17.000 




HiSSI 

— Wj 



14.000 




i 71.000 




11.000 




BEB55B 








■Esm 




5.000 








»!nfM 




Kn 




5.000 




IHSfl 




8.000 




1 71.000 




11.000 




flES||3| 




14.000 




BK1SSI 




17.000 




KK9 




20.000 




59.000 








56.000 




26.000 








29.000 




50.000 




32.000 




47.000 




IKOLIXm 




44.000 




38.000 




41.000 




41.000 




38.000 




44.000 




■aasMi 




47.000 




K9S33II 




50.000 








53.000 









Maximum Observed Error 
Expected: < 0.40 in Hg. 


in. Hg 


Comments: 
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10.10.5 G-Sensitivitv Test (9.11.6) 


passQ failO 


Room Temperature 


degrees F 


10.10.5.1 Attach to this data sheet a description/ sketch of the sensor orientation in each of its 


10.10.5.2 Print the file containing the sensor output data and attach it behind this data sheet, 
table below. 


6 positions. 
Fill in the 


G-Sensitivity Test Results 
(in. Hg) 


Sensor 

Position 

Maximum 

Error 

Minimum 

Error 

Average 

Error 

1 




2 




3 




4 




5 




6 





Maximum Observed Error 


in. Hg 


Expected: < 0.40 in Hg. 


Comments: 


10.10.6 "Creep" Test" (9.11.7) 


PASSQ FAIlO 


Room Temperature | I degrees F 

10.10.6.1 Attach to this data sheet a description/ sketch of the sensor orientation. 

10.10.6.2 Print the file containing the sensor output data and attach it behind this data sheet. 


10.10.6.3 Attach a copy of the error plot as a function of time. 


Maximum Observed Error 
Expected: < 0.40 in Hg. 

Comments: 


in. Hg 
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10.10.7 "Titter"/ Short-Term Stability Test (9.11 .8) 


passQ faiiQ 


Room Temperature 1 | degrees F 

10.10.7.1 Attach to this data sheet a description/sketch of the sensor orientation. 

10.10.7.2 Print the file containing the sensor output data and attach it behind this data sheet. 


10.10.7.3 Attach a copy of the error plot as a function of time. 


Maximum Observed Error 
Expected: < 0.40 in Hg. 

Comments: 


in. Hg 
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10.10.8 Humidity Sensitivity Test (9.11.9) 


passQ failD 


Room Temperature 


degrees F 


10.10.8.1 Attach to this data sheet a description/ sketch of the sensor orientation during "hot" test. 


10.10.8.2 Print the file containing the "hot" sensor output data and attach it behind this data sheet. 


10.10.8.3 Attach a copy of the Humidity Sensitivity error plot as a function of time. Also attach an error 
plot between this test and the "Hot" Test as a function of input pressure. Fill in the table below. 


Humidity Sensitivity Test Results 
(in. Hg) 


Input 

Pressure 

Maximum 

Error 

Minimum 

Error 

Average 

Error 

Input 

Pressure 

Maximum 

Error 

Minimum 

Error 

Average 

Error 

29.000 




56.000 




26.000 




59.000 




23.000 




62.000 




20.000 




65.000 




17.000 




68.000 




14.000 




71.000 




11.000 




74.000 




8.000 




77.000 




5.000 




80.000 




2.000 




77.000 




5.000 




74.000 




8.000 




71.000 




11.000 




68.000 




14.000 




65.000 




17.000 




62.000 




20.000 




59.000 




23.000 




56.000 




26.000 




53.000 




29.000 




50.000 




32.000 




47.000 




35.000 




44.000 




38.000 




41.000 




41.000 




38.000 




44.000 




35.000 




47.000 




32.000 




50.000 




29.000 




53.000 



..... 






Maximum Observed Error 
Expected: < 0.40 in Hg. 


in. Hg 


Comments: 
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10.11 TOTAL TEMPERATURE PROBE DATA SHHHT 

Performed by: T&CC Date: _6/^/fi Test Article Serial Number: Z 

10.11.1 PRT Element Accuracy Test (9.12.1) PASSp^ FAIlJ 1 


10.11.1.1 Ice Bath Temperature 


32 


degrees F 


10.11.1.2 Attach the ice bath PRT data behind this data sheet. 

All samples within 50.00 +/- 0.05 Ohms? yesBnoD 


10.11.1.3 Average Ice Bath Resistance of PRT 1 

10.11.1.4 Average Ice Bath Resistance of PRT 2 




10.11.1.5 Boiling Distilled Water Bath Temperature 

10.11.1.6 Attach the boiling distilled water bath PRT data behind this data sheet. 

All samples within 69.63 +/- 0.15 Ohms? YEsI I Nol I 


Ohms 
Ohms 

degrees F 


10.11.1.7 Average Boiling Water Bath Resistance of PRT 1 

10.11.1.8 Average Boiling Water Bath Resistance of PRT 2 
Comments: 



A po.rt-V UrCS 

« 32'F 


Ohms 


Ohms 


TL- U*. -j-enf+rd-itre UM'i ue/.-fcei e cscfL. tL 


are. 


Vlxy 






tCZ/owIwj -ki-h o^crc hL £bAs Ae-.oL. ±L<. T~ZV> eU ^ * b if . 

d'tTtl.z Initial Room temperature Check-Out (9, 12.21 — PASg| | FAIlJ I 

£s><" 


Room Temperature 


degrees F 




sJn 3, 


10.11 .2.1 Print the file containing the sensor output data and attach it behind this data sheet. Fill in the 
table below. 


Compensated Temperature Readings 
(Degrees F) 


Temp 

Reading 

Maximum 

Error 

Minimum 

Error 

Average 

Error 

PRT Total 
Temp 




PRT Amb. 
Temp 




TRD Total 
Temp 
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Average temperature outputs within +/~ 2.0 degrees F of simulation? YEsI I Nol I 

ADC BIT Fails? YEsQ NcQ 
Comments: 


10.11.3 Deicing Heater Operation Test (9.12.3) PASsI I FAIlJ I 


Room Temperature 


degrees F 


10.11.3.1 Attach the deidng heater power data and plot to the back of this sheet. 


Maximum Power Drawn After 5 Minutes 
Expected: <170 Watts 

Comments: 


Watts 


10.11.4 General Thermal Test (9.12.4) PASSl I FAIlJ I 

10.11.4.1 Attach all PRT and TRD temperature data to the back of this sheet. 

10.11.4.2 Attach ambient oven temperature data to the back of this sheet. 

10.11.4.3 Attach a listing of compensated PRT temperature data to the back of this sheet. 

Maximum Difference Between PRT and TRD Readings at a Given Test Point 

Degrees F 

Expected: < +/-0.50 degrees F 

Maximum Difference Between Oven Temperature and Either PRT or TRD Readings at a Given 
Test Point 

Degrees F 

Expected: < +/- 2.00 degrees F 

Comments: 
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10.11 TOTAL TEMPERATURE PROBE DATA SHEET 

Performed by: Date: 6/2^4? Test Artide Serial Number: 03 

10.11.1 PRT Element Accuracy Test (9.12.1) PASsB^FAIlQ 


10.11.1.1 Ice Bath Temperature 


32 


degrees F 


10.11.1.2 Attach the ice bath PRT data behind this data sheet. 

All samples within 50.00 +/- 0.05 Ohms? YES0^NcQ 

10.11.1.3 Average Ice Bath Resistance of PRT 1 

10.11.1.4 Average Ice Bath Resistance of PRT 2 1 


S’o. o32 


So.ooS 


Ohms 

Ohms 


10.11.1.5 Boiling Distilled Water Bath Temperature 

10.11.1.6 Attach the boiling distilled water bath PRT data behind this data sheet. 

All samples within 69.63 +/- 0.15 Ohms? YESl I Nol I 


degrees F 


10.11.1.7 Average Boiling Water Bath Resistance of PRT 1 


10.11.1.8 Average Boiling Water Bath Resistance of PRT 2 
Comments: -rf „ . ✓ , , /.../? , 

V d-f y . 



A P'Oja'V 

ne-f +C- 

PRT 

32°F, 


Ohms 


Ohms 

r*vi3 Cvxp L. tL rCi n>4*Zr 


arc. 


10.11.2 Initial Room Temperature Check-Out (9.12.2) 
r , 

degrees F 


passC] failQ^ 


Room Temperature 


10.11.2.1 Print the file containing the sensor output data and attach it behind this data sheet. Fill in the 
table below. 


Compensated Temperature Readings 
(Degrees F) 


Temp 

Readme 

Maximum 

Error 

Minimum 

Error 

Average 

Error 

PRT Total 
Temp 




PRTAmb. 

Temp 




TRD Total 
Temp 
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FOCSI Temperature Sensor Tracking Enc 

Page 1 



PRT Temperature °R 




FOCSI EOA Environmental Test Plan 

Rev. 6/28/93 


11.0 SCOPE 

This test plan establishes the documents, equipment, and procedures necessary to verify the 
operation of the Electro-Optic Architecture (EOA) under the required vibration, thermal, altitude, 
and electromagnetic environments. 

12.0 APPLICABLE DOCUMENTS 

The following documents of the issue shown form a part of this test plan to the extent specified. 

12.1 McDonnell Douglas Corporation Documents 

WS-AD-3239 Electro-optic Architecture Procurement Specification 
Rev. A8 DEC 89 

12.2 Government Documents 

MIL-E-5400T Electronic Equipment, Airborne, General Specification for 

MIL-STD-461C Electromagnetic Emission and Susceptibility Requirements for the Control of 
Electromagnetic Interference 

MIL-STD-462 Electromagnetic Interference Characteristics, Measurement of 
MIL-STD-704D Aircraft Electrical Power Characteristics 
MIL-STD-810D Environmental Test Methods and Engineering Guidelines 

13.0 SUMMARY 

13.1 Test Plan Objective 

The objective of the test is to verify the operation of the EOA when exposed to various environmental 
extremes. This will be accomplished by comparing the performance of the EOA during and after the 
environmental test to its performance before the environmental test 

13.2 Location 

All tests will be performed at the MDC Avionics Laboratories or Environmental Test Facilities. 

133 Standard Conditions 

All tests shall be performed at prevailing laboratory temperatures, barometric pressures, and 
humidities unless otherwise specified. 

13.4 Equipment 

The test equipment consists of commercially available equipment and MDC designed equipment and 
is listed in Table I. 
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13-5 Specific Tests 
13.5.1 Functional Test 


Recording the output of the sensors as they remain at a constant value will determine if the EOA is 
functioning properly. This test is performed initially to establish baseline results and then after 
each environmental test to verify proper operation. 

13 - 5.2 Monit or T est 

Recording the position sensors' output of a constant value as the environmental tests are performed 
will determine if the EOA is functioning properly during the test This test is not listed as the 
Monitor Test in the procedures but is performed as part of each test procedure. 

135.3 Vibration Test 

Performing three vibration tests - sinusoidal resonance survey, sinusoidal resonance dwell and 
frequency cycling, and random frequency vibration - will determine the ability of the EOA to 
operate under the expected vibration environment. 

135.4 Thermal Test 

Cycling the temperature of the air surrounding the EOA from room temperature to 75°C to -30°C 
to room temperature will determine the ability of the EOA to operate under the expected 
temperature environment. 

1355 Altitude Test Procedure 

Cycling the pressure surrounding the EOA from room pressure to sea level pressure to the pressure 
at 50,000 feet to room pressure will determine the ability of the EOA to operate under the expected 
pressure environment 

135.6 Electromagnetic Interference Test 

Obtaining the EM radiation and conduction output of the EOA will determine how the EOA will 
affect the aircraft. 

135.7 Final Verification Test 

The Integration Test Procedure for one of the sensors will be performed to determine the effect of 
the environmental tests on the integrated operation of the EOA and a sensor. 

13.6 Failure Handling 

Failures during the test procedure will be recorded, analyzed, and corrected. For a failure, the 
remaining portion of the current test will be completed provided the unit under test will not be 
damaged, a correction will be implemented, and the failed test will be repeated. 
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14.0 TEST PROCEDURES 

14.1 Equipment 


Table I 


Environmental Test Plan Equipment list 


ITEM 

DESCRIPTION 

MANUFACTURER 
AND MODEL 

RANGE 

ACCURACY 

II 

FOCSI Test PC - 
IBM Clone PC (386) 
1553 Interface Board 

DTK 386 
MDC 

74T054099-1001 



■ 



2 

Vibration Table 

MDC 



3 

Temperature Chamber 

Delta Design 
7600 

125°C + 
-40°C - 


4 

Altitude Chamber 

MDC 



5 

Electromagnetic Chamber 

MDC 






142 Functional Test Procedure (Used during the environmental tests. Not a stand alone test.) 

142.1 Procedure 

142.1.1 Connect the sensors to the EOA so that the sensors will not be disturbed and the sensor values 
will remain constant. If possible, adjust the sensors to some approximate known value to 
establish a baseline sensor value. 

142.1.2 Use the FOCSI Test PC to record the position of each sensor. 

142.2 Data Evaluation 

142.2.1 Examine the sensor values recorded throughout the environmental test to determine if the sensor 
values changed or other unexpected things occurred. 

142.3 Ex p e ct ed- E sSHlt S 

142.3.1 The sensor values will be constant throughout testing. 

143 Vibration Test Procedure 

143.1 General Preparation 

143.1.1 Place the EOA in its holding fixture and attach it to the vibration table. Connect to the EOA the 
sensors and FOCSI Test PC which are off of the vibration table. 

143.12 Attach accelerometers to the EOA and record their responses. 

143.1.3 Use the FOCSI Test PC to monitor the constant sensor values as the vibration tests are performed. 
Record the sensor values throughout the test, and record any sensor reading deviations. 

143.1.4 The following tests will be performed in each of the three orthogonal axes, with each of the tests 
being completed in one axis before the tests are performed in the next axis. 
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143.2 Resonance Survey Test 

143.2.1 Procedure 

143.2.1.1 A sinusoidal frequency sweep shall be made over 10 minutes from 5 to 2000Hz at the lesser 
amplitude of 0.024 inch peak-to-peak or + /- 2g. 

143.2.1.2 Perform the Functional Test 14.2. 

143.2.2 Data Evaluation 

143.2.2.1 Note the resonant points and describe the modes of each resonant point. 

14.3.2.3 Expected Results 

14.3.2.3.1 The EOA will survive the test, and the sensor values will be constant throughout testing. 

143.3 Performance Random Vibration Test 

14.3.3.1 Procedure 

143.3.1.1 Perform the random vibration profiled in Figure 1 over 30 minutes. 

14.3.3.1.2 Perform the Functional Test 14.2. 

14.3.3.2 Data Evaluation 

14.3.3.2.1 Note the resonant points and describe the modes of each resonant point. 

143.3.3 Expected Results 

14.3.3.3.1 The EOA will survive the test, and the sensor values will be constant throughout testing. 

143.4 Minimum Structural Rigidity Random Vibration Test 

14.3.4.1 Procedure 

14.3.4.1.1 Perform the random vibration profiled in Figure 2 over 60 minutes. 

14.3.4.1.2 Perform the Functional Test 14.2. 

143.4.2 Data Evaluation 

14.3.4.2.1 Note the resonant points and describe the modes of each resonant point. 

14.3.4.3 Expected Results 

143.4.3.1 The EOA will survive the test, and the sensor values will be constant throughout testing. 

143.5 Repeat 14.3 for the remaining axes. 
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14.4 


14.4.1 Procedure 

14.4.1.1 Place the EOA and temperature sensor into the temperature chamber, and connect the sensors and 
FOCSI Test PC to the EOA. 

14.4.1.2 Place a thermocouple through a vent hole in the EOA chassis module access cover into the space 
between the front panel and the power supply to measure the EOA internal temperature. Place a 
thermocouple in the temperature chamber near the EOA to measure the ambient air around the 
EOA. 

14.4.1.3 Use the FOCSI Test PC to monitor the constant sensor values as the temperature is changed from 
room temperature to 75° to -30°C to room temperature. Record the sensor values every five 
degrees of chamber ambient temperature when increasing or decreasing temperature, and every 
five minutes when holding the chamber at -30° or 75°C. 

14.4.1.4 Slowly raise the temperature to 75°C and hold for one hour while recording sensor values. 

14.4.1.5 Slowly lower the temperature to -30°C and hold for one hour while recording sensor values. 

14.4.1.6 Raise the temperature of the chamber to room temperature, and monitor the sensor values for 
fifteen minutes while recording the sensor values. 

14.4.1.7 Perform the Functional Test 142. 



145.12 Route the thermocouple through one of the the EOA chassis air and moisture equalization holes 
and attach the thermocouple inside the EOA near the power supply. The temperature must not 
greatly exceed the maximum internal operating temperature recorded in Thermal Test Procedure. 

145.1.3 Operate the EOA until the temperature inside begins to stabilize. Abort the test if the temperature 
greatly exceeds the internal operating temperature recorded in Thermal Test Procedure. 

145.1.4 Use the FOCSI Test PC to monitor the constant sensor values as the altitude is changed from room 
altitude to 50,000 feet to room altitude. Record the sensor values as much as possible while 
increasing or decreasing pressure and every 5 minutes while holding at a constant pressure. 

145.15 Evacuate the chamber at a rate of 500ft/ sec to a pressure equaling 50,000 feet and hold for one 
hour while recording sensor values. 
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145.1.6 Raise the pressure in the chamber at a rate of lOOOft/sec until room pressure is reached, and 
continue to monitor the sensor values for fifteen minutes while recording sensor values. 

145.1.7 Perform the Functional Test 14.2. 

145.2 Data Evaluation 

145.2.1 The recorded EOA outputs should show constant sensor values with no deviations. 

145.3 Expected Results 

145.3.1 The EOA will survive the test, and the sensor values will be constant throughout testing 

14.6 Electromagnetic Interference Test Procedure 

14.6.1 Procedu re 

14.6.1.1 Place the EOA into the EMI chamber, and set up the EOA and cabling per MIL-STD-462. Make 
sure the EOA chassis is bonded to the ground plane. Except for the first two meters of the power 
and 1553 cables, shield all of those cables including the 1553 termination resistor.. 

14.6.1.2 When the EOA is on, check the operation of the LEDs in J2 and the operation of the 1553 bus with 
an oscilloscope. The LEDs should be on, and the 1553 activity should show four command words 
with four responses. 

14.6.1.3 Measure the EM radiation and conduction from the operating EOA according to MIL-STD-462 
and MIL-STD-461C (Class Al) RE02 and CE03. 

14.6.2 Data Evaluation and Expected Results 

14.6.2.1 The radiated and conducted emissions of the EOA should be within the limits specified by 
MIL-STD-461C (Class Al) RE02 and CE03. 

14.7 Final Verification Test Procedure 

14.7.1 Procedure 

14.7.1.1 Perform the Integration Test Plan procedure for one of the sensors. (The Rudder Pedal Sensor.) 

14.7.2 Data Evaluation 

14.7.2.1 Compare the original Integration Test Plan results with file Final Verification Test results. 

14.7.3 Expected Results 

14.7.3.1 The Final Verification Test results will match the original Integration Test Plan results. 

15.0 DATA-SHEETS 
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15.1 VIBRA TIO N T EST DATA SHEET 


15.1.1 Resonance Survey Test (143.2) <Ju)q . 3 bCe.$>$br PAS^JfAIlO 

15.1.2 Print each of the sensor data files for the constant values and attach them behind this data sheet. 

All of the Sensors values are constant YES0^ Nftd 1 Expect Yes. 


15.1.3 Vibration results will be in a technical report; attach it behind the Vibration Test data sheets. 


. 


Comments: 



K) Cp r\ A | 

\~r<- S^y-S.c.v^ 

P.fcU s>0\ 

1 e v~p^re.i 

SIN 

T"^P" oo\. 

pVtSS '*■*’<- 

Ji y 1 

Kjw i> qc}2- 

PUU ; 

1 

1 

T*i V- v +^\ 

i.g.F £oV3 

RoXAs-r P^Au 1 c&2~ 
t i 2. 

go A 

/ 

1 


o^Z. 

15.1a 



passQfaiiII! 


.4 Performance Random Vibration Test (14.3.3) 

15.1.4.1 Print each of the sensor data files for the constant values and attach them behind this data sheet. 

All of the Sensors values are constant ye0ncC Expect Yes. 

15.1.4.2 Vibration results will be in a technical report; attach it behind the Vibration Test data sheets. 
Comments: 


15.1.5 Minimum Structural Rigidity Random Vibration Test (14.3.4) PASsfl EAnQ^ 

15.1.5.1 Print each of the sensor data files for the constant values and attach them behind this data sheet 

All of the Sensors values are constant YEsT^Nci I Expect Yes. 

15.1.5.2 Vibration results will be in a technical report; attach it behind the Vibration Test data sheets. 

Comments: . ■, > , ... 1 ■ 1 \ 

[ l\S- LO r\Cj ( T" L«. /\Ci I ViMN SAvu ' l'" > <1 / <1 CL\^C- ^ 

k r\ po^ , iL, c>vLar X 
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TECHNICAL MEMORANDUM 
ENGINEERING LABORATORIES 


REPORT TYPE: FINAL 
TITLE: FOCSI VIBRATION TEST 


MODEL NO: CRAD MODEL TYPE: CRAD 

REQ DOC: TR 705-285 


TEST ART DELIVERY: 28 

CHARGE NO: M8Q-CH-136 
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3 Vibration testing was conducted on an Electro-Optic 
Architecture (EOA) unit, an optic to electric decoder, for the 
Fiber Optic Control System Integration Program (FOCSI). The 
object of this test was to determine if the EOA would operate 
properly during the vibration test program. The test program 
included a sinusoidal (sine) vibration resonance survey, a 
random vibration performance test, and a random vibration 
minimum structrual rigidity test. 

4 The test fixture, obtained from the Navy by the Project, was 
attached to the vibration exciter vertical adapter for testing 
in the vertical axis or to the horizonal table for testing in 
the horizontal axes. The EOA was attached to the fixture via 
the normal attachment method, pins on the rear and thumb 
screw/hinge fastners on the front. A triaxial accelerometer 
was bonded to the fixture and the inline channel was used as 
the control accelerometer. The signals from the control 
accelerometer were connected, via a charge amplifier, to a 
digital vibration control system which used the signal in the 
closed-loop feedback circuit to control the yi^ration test 
environment. Three triaxial accelerometers (Rl, R2, R3) were 
bonded to the EOA, reference Figure 1, and the inline channels 
were used to monitor the frequency response of the EOA at 
these locations. The signals from these accelerometers were 
connected to, via charge amplifiers, the auxiliary channels of 
the vibration control system to obtain the frequency response 
plots. During the second vertical axis test and for the 
remainder of the test, accelerometers Rl , R2 and R3 were 
removed from the unit. Two uniaxial accelerometers (R4 and 
R5) and one triaxial accelerometer were used to monitor, the 
the frequency response of the EOA. Accelerometer R4 was 
bonded to the Bus Controller (BC) Card (m the longitudinal 
axis), accelerometer R5 to the back plane between slots 2 and 
3 (in the lateral axis) and accelerometer R6 to the front top 
corner (reference Figure 1) to monitor the frequency response 
at these locations. 

5 The test program consisted of a sine resonance survey, a 
random vibration performance test, and a random ^^Reoort 
minimum structural rigidity test, as stated in M p 

A3376 Addendum II, paragraphs, 4.2.2 and 

resonance survey consisted of a 10 minute sine; o5& P inch 
to 2000 Hz with the input levels of Figure 2 (0.024 inch 
double amplitude or 2 g peak whichever was less ) . The 
freauencv was swept at a logarithmic rate. The performance 
tes? consisted of subjectini the EOA to the vibration spectrum 
of Figure 3 for 30 minutes per axis. The minimum structural 
test consisted of subjecting the EOA to the vibration spectrum 
of Figure 4 for 60 minutes per axis. A Project 

used the FOCSI Test Computer to monitor and record the the EOA 
constant sensor values during the vibration test. 

6. The actual vibration test program conducted and the results 
obtained are presented in Table 1. The input (control) 
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response plots obtained during the test program are presented 
in Figures 5 through 52. The sine frequency response plots 
present transfer function (Xfer Mag) versus frequency. The 
plots obtained during the random tests present power spectral 
density (g /Hz) versus frequency. The EOA exhibited some 
problems (no monitor update) after 10 minutes and 10 seconds 
of the performance test in the vertical axis (first axis). 

The problems were with the two 1773/1553 cards. The two cards 
were removed, the "data bus" jumpered, and testing continued. 
The EOA also exhibited some additional problems after 6 
minutes and 38 seconds of the structural rigidity test in the 
vertical axis. The EOA was returned to the avionics lab for 
repairs and the test was reinitiated in the vertical axis. 

The vibration test was then completed in the vertical and 
lateral axes with no additional problems. However, the EOA's 
internal power supply failed after 23 minutes and 16 seconds 
of the structural rigidity test in the longitudinal axis. 
Project decided to stop testing at this point, since the EOA 
had passed the performance test requirements. 

7. Any conclusions as to the ability of the EOA to operate 

properly during the vibration test is left to the Project. 
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FIGURE 1 - SKETCH OF THE EOA SHOWING THE LOCATION OF THE 
.CONTROL ACCELEROMETER AND RESPONSE ACCELEROMETERS RI, R2 , R3 . 
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TABLE 1 - CHRONOLOGICAL VIBRATION TEST LOG 
FIBER OPTIC CONTROL SYSTEM IN TEGRATION fFOCSH PROGRAM 
ELECTRO-OPTIC ARCHITECTURE (EOAHiNIT 


mmm 

■ 

TEST 

AXIS 

TEST 

NO. 

TEST 

TYPE 

TEST 

FREQUENCY 

(Hz) 

VIBRATION 

INPUT 

LEVEL 

TEST 

TIME 

(min) 

REMARKS 

06-28-93 

Vert. 

1 

Resonant Survey 

10-2000 

Figure 2 

20 

The test was conducted In two 10 minute 
sweeps to obtain the frequency response 
plots. 

06-29-93 

Vert. 

2 

Performance 


4.4 grms 

30 

The test was stopped after 10 minutes & 
10 seconds when the monitoring system 
stopped updating. The two 1553/1773 
converter cards were removed, the data 
bus was jumpered together and testing 
resumed. The test was completed without 
additional problems. 

3 

Structural Rigidity 

10-2000 

7.7 grms 

6.6 

The test was stopped after 6 minutes & 
38 seconds when the monitoring system 
stopped updating again. 






The EOA was repaired and testing was 
reinitiated (without the two converter 
cards) In the vertical axis. Accels Rl, 
R2, & R3 were removed and R4, R5, & R6 
were Installed. 

07-13-93 

Vert. 

4 

Structural Rigidity 

10-2000 

7.8 grms 

60 

No failures detected. 

5 

Performance 

10-2000 

4.3 grms 

30 

No failures detected. 

6 

Resonant Survey 

10-2000 

Figure 2 

20 

The test was conducted In two 10 minute 
sweeps to obtain the frequency response 
plots. 

Lat. 

■ 

Resonant Survey 

10-2000 

Figure 2 

10 

The frequency response plots were 
obtained in one sweep for this test. 

a 

Structural Rigidity 

10-2000 

7.7 grms 

60 

No failures detected. 

07-14-93 

Lat. 

9 

Performance 

10-2000 

4.4 grms 

30 

No failures detected. 

Long. 

10 

Resonant Survey 

10-2000 

Figure 2 

10 

The frequency response plots were 
obtained in one sweep for this test. 

n 

Performance 

10-2000 

4.4 grms 

30 

No failures detected. 

12 

Structural Rigidity 

10-2000 

7.7 grms 

23.3 

The test was stopped after 23 minutes & 
16 seconds due to a failure of the 
Internal power supply. Project decided 
to stop testing, since the EOA had 
successfully completed the performance 
level test. 
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EOA 


* DONE 


RT 4 
MSG 2 


Sensor Values 


Vflluei V i T^Vt 

l a. Axis 


WD 

VALUE NAME 



WD VALUE 

NAME 


1 

64FE Total Temp 

496.559 

DegR 

— > FAULT 

UTrav 


2 

4800 Pitot Pressure 

1.250 

Hg 

— > FAULT 

UTrav 

UPwr 

3 

4F2B Long. Stick 

1.392 

In 

— > FAULT 

OSlew 


4 

5334 Right TEF 

2.443 

In 

— > FAULT 

OS lew 


5 

155A NWS 

-24.267 

Deg 




6 

5BFF Right LEF 

36.000 

Deg 

— >FAULT 

OTrav 

OSlew 

7 

5C00 Power Lever Cntl 

0.000 

Deg 

— > FAULT 

UTrav 

UPwr 

8 

23 3E Rudder Pedal 

0.467 

In 




9 

6501 Left Stabilator 

-1.771 

In 

— > FAULT 

OSlew 


10 

2954 Left Rudder 

-0.223 

In 





3 max= 1.351 min= 1.351 avg= 1.351 8 max= 

4 max= 2.118 min= 1.888 avg= 2.003 9 max= 

5 max=-19 . 428 min=-28.519 avg=-23 . 974 10 max= 


0.467 min= 0.466 avg= 0.466 
■1.771 min= -2.356 avg= -2.064 
■0.141 min= -0.226 avg= -0.183 
ENTER DATA preXSweep 


RT 4 EOA 
"G 2 Sensor Values 


* DONE 


WD 

VALUE NAME 



WD VALUE 

NAME 


1 

D7FE Total Temp 

909.462 

DegR 

— > FAULT 

UTrav 


2 

4800 Pitot Pressure 

1.250 

Hg 

— > FAULT 

UTrav 

UPwr 

3 

4F1E Long. Stick 

1.354 

In 

— >FAULT 

OSlew 


4 

5323 Right TEF 

2.308 

In 

— >FAULT 

OSlew 


5 

5558 NWS 

-24.560 

Deg 

— > FAULT 

OSlew 


6 

5BFF Right LEF 

36.000 

Deg 

— >FAULT 

OTrav 

OSlew 

7 

5C00 Power Lever Cntl 

0.000 

Deg 

— > FAULT 

UTrav 

UPwr 

8 

2 3 3D Rudder Pedal 

0.466 

In 




9 

64AA Left Stabilator 

-2.377 

In 

— > FAULT 

OSlew 


10 

2952 Left Rudder 

-0.226 

In 





3 max- 1.448 min= 1.300 avg= 1.374 8 max= 

4 iax= 2.363 min= 1.706 avg= 2.035 9 max- 

5 max=-16.642 min=-29.252 avg--22.947 10 max= 


0.468 min- 0.466 avg= 0.467 
-1.764 min= -2.968 avg= -2.366 
-0.223 min= -0.233 avg= -0.228 
ENTER DATA preXSweep 
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RT 4 


EOA 


* DONE 


*'SG 2 Sensor Values 


WD VALUE NAME WD VALUE NAME 

1 64FE Total Temp 496.559 DegR ~ >FAULT UTrav 

2 4800 Pitot Pressure 1.250 Hg — > FAULT UTrav UPwr 

3 0F74 Long. Stick 1.608 In 

4 5305 Right TEF 2.071 In — > FAULT OSlew 

5 555A NWS -24.267 Deg — >FAULT OSlew 

6 5800 Right LEF -7.000 Deg — >FAULT UTrav OSlew 

7 5C00 Power Lever Cntl 0.000 Deg — >FAULT UTrav UPwr 

8 233D Rudder Pedal 0.466 In 

9 2500 Left Stabilator -1.778 In 

10 2954 Left Rudder -0.223 In 


3 max= 1.608 min- 1.519 avg= 1.564 8 max- 0.468 min- 0.466 avg- 0.467 

4 max= 2.110 min- 1.778 avg= 1.944 9 max- -1.764 min- -2.412 avg= -2.088 

5 max— 18.988 min— 27.493 avg=-23.240 10 max- -0.151 min= -0.233 avg= -0.192 

ENTER DATA SWP,100HZ 


RT 4 EOA 
"G 2 Sensor Values 


* DONE 


WD VALUE NAME 


1 

74FE 

Total 

Temp 

496.559 

2 

4800 

Pitot 

Pressure 

1.250 

3 

0F24 

Long. 

Stick 

1.371 

4 

12C8 

Right 

TEF 

1.588 

5 

554F 

NWS 


-25.880 

6 

5800 

Right 

LEF 

-7.000 

7 

5C00 

Power 

Lever Cntl 

0.000 

8 

233F 

Rudder Pedal 

0.468 

9 

6601 

Left Stabilator 

0.010 

10 

2954 

Left Rudder 

-0.223 



WD VALUE 

NAME 


DegR 

— > FAULT 

UTrav 


Hg 

In 

In 

— > FAULT 

UTrav 

UPwr 

Deg 

— > FAULT 

OSlew 


Deg 

— > FAULT 

UTrav 

OSlew 

Deg 

In 

— > FAULT 

UTrav 

UPwr 

In 

In 

— > FAULT 

OSlew 



3 max— 1.448 min= 1.339 

4 max= 2.237 min- 1.588 

5 max=-18 . 402 min=-27.933 


avg= 1.394 8 max- 0.468 
avg- 1.912 9 max- -1.771 
avg— 23 .167 10 max- -0.151 


min— 0.466 avg= 0.467 
min- -2.412 avg- -2.091 
min- -0.226 avg- -0.189 
ENTER DATA SWP ,500Hz 
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■> 

RT 

4 

EOA 





* DONE 

M SG 2 

Sensor Values 






WD 

VALUE NAME 



WD VALUE 

NAME 


1 

D7FE 

Total Temp 909.462 

DegR 

— > FAULT 

UTrav 


2 

4800 

Pitot Pressure 

1.250 

Hg 

— >FAULT 

UTrav UPwr 


3 

4F0D 

Long. Stick 

1.303 

In 

— > FAULT 

OS lew 


4 

52B8 

Right TEF 

1.461 

In 

— > FAULT 

OS lew 


5 

552B 

NWS 

31.158 

Deg 

— > FAULT 

OS lew 


6 

5800 

Right LEF 

-7.000 

Deg 

— >FAULT 

OTrav OS lew 


7 

5C00 

Power Lever Cntl 

0.000 

Deg 

— > FAULT 

UTrav UPwr 


8 

233E 

Ruddier Pedal 

0.467 

In 




9 

24AA 

Left Stabilator 

-2.377 

In 




10 

2954 

Left Rudder 

-0.223 

In 




3 

max= 

1.475 min= 1.371 

avg= 

1.423 

8 max= 

0.468 min= 0.436 

avg= 0.452 

4 

max= 

2.213 min= 1.762 

avg= 

1.987 

9 max= - 

-1.764 min= -2.412 

avg= -2.088 

5 

max=- 

-19.428 min=-26 . 466 

avg=-22 .947 

10 max= - 

-0.151 min= -0.229 

avg= -0.190 







ENTER DATA SWP,1000HZ 

RT 

4 

EOA 





* DONE 

"tG 2 

Sensor Values 






WD 

VALUE NAME 



WD VALUE 

NAME 


1 

64FE 

Total Temp 496.559 

DegR 

— > FAULT 

UTrav 


2 

4800 

Pitot Pressure 

1.250 

Hg 

— > FAULT 

UTrav UPwr 


3 

4FB8 

Long. Stick 

1.810 

In 

— > FAULT 

OS lew 


4 

52FC 

Right TEF 

1.999 

In 

— > FAULT 

OS lew 


5 

556B 

NWS -21.774 

Deg 

— > FAULT 

OSlew 


6 

5BFF 

Right LEF 36.000 

Deg 

— > FAULT 

OTrav OSlew 


7 

5C00 

Power Lever Cntl 

0.000 

Deg 

— >FAULT 

UTrav OSlew UPwr 

8 

233D 

Rudder Pedal 

0.466 

In 




9 

2501 

Left Stabilator 

-1.771 

In 




10 

2952 

Left Rudder 

-0.226 

In 




3 

max= 

1.697 min= 1.525 

avg= 

1.611 

8 max= 

0.468 min= 0.466 

avg= 0.467 

4 

max= 

2.300 min= 1.944 

avg= 

2.122 

9 max= - 

1.764 min= -2.377 

avg= -2.071 

5 

max=- 

17.815 min=-24.413 

avg=-21. 114 

10 max= - 

0.223 min= -0.233 

avg= -0.228 







ENTER DATA POSTXSWP 
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273 




RT 4 


EOA 


* DONE 


MSG 2 Sensor Values 


WD VALUE NAME WD VALUE NAME 


1 

74FE 

Total Temp 

496.559 

DegR 

— > FAULT 

UTrav 


2 

4800 

Pitot Pressure 

1.250 

Hg 

— >FAULT 

UTrav 

UPwr 

3 

OEDE 

Long. Stick 

1.164 

In 




4 

52A7 

Right TEF 

1.326 

In 

— > FAULT 

OS lew 


5 

551C 

NWS 

-33.358 

Deg 

— >FAULT 

OS lew 


6 

5BFF 

Right LEF 

36.000 

Deg 

— > FAULT 

OTrav 

OS lew 

7 

5C00 

Power Lever Cntl 

0.000 

Deg 

— > FAULT 

UTrav 

UPwr 

8 

233D 

Rudder Pedal 

0.466 

In 




9 

2502 

Left Stabilator 

-1.764 

In 




10 

2952 

Left Rudder 

-0.226 

In 





3 

max= 

1.200 

min= 1.117 

avg= 1 . 158 

4 

max= 

1.920 

min= 1.683 

avg= 1.801 

5 

max=- 

30.425 

min=-38 .783 

avg=-34 .604 

RT 

4 

EOA 




"'G 2 Sensor Values 


WD VALUE NAME 


1 

64 FE 

Total 

Temp 

496.559 

DegR 

2 

4800 

Pitot 

Pressure 

1.250 

sg 

3 

0EBF 

Long. 

Stick 

1.072 

In 

4 

52BD 

Right 

TEF 

1.500 

In 

5 

14 F9 

NWS 


-38.490 

Deg 

6 

5BFF 

Right 

LEF 

36.000 

Deg 

7 

5C00 

Power 

Lever Cntl 

0.000 

Deg 

8 

233E 

Rudder Pedal 

0.467 

In 

9 

6502 

Left Stabilator 

-1.764 

In 

10 

2954 

Left Rudder 

-0.223 

In 


3 

max= 

1.185 

min= 

1.072 

avg= 

1.128 

4 

max= 

1.849 

min= 

1.469 

avg= 

1.659 

5 

max=-27 . 199 

min=- 

39.956 

avg=-33 .578 


8 max= 0.467 min= 0.466 avg= 0.466 

9 max= -'1.737 min= -2.968 avg= -2.352 

10 max= -0.223 min= -0.226 avg= -0.224 

ENTER DATA PRE RAND 




T . • 



* DONE 

WD VALUE 

NAME 


— > FAULT 
— > FAULT 

UTrav 

UTrav UPwr 


— > FAULT 

OS lew 


— > FAULT 
— > FAULT 

OTrav OS lew 
UTrav UPwr 


— > FAULT 

OS lew 



8 max= 0.468 min— 0.466 avg= 0.467 

9 max- -1.737 min— -2.968 avg= -2.352 

10 max- -0.223 min= -0.233 avg= -0.228 

ENTER DATA PRE RAND 
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RT 4 EOA 

MSG 2 Sensor Values 


* DONE 


WD VALUE 


NAME 


WD VALUE 


NAME 


1 

0000 

Total Temp 

360.000 

DegR 

2 

0000 

Pitot Pressure 

1.250 

Hg 

3 

0000 

Long. Stick 

-1.010 

In 

4 

0000 

Right TEF 

-4.050 

In 

5 

0000 

NWS 

-75.000 

Deg 

6 

0000 

Right LEF 

-7.000 

Deg 

7 

0000 

Power Lever Cntl 

0.000 

Deg 

8 

0000 

Rudder Pedal 

-0.750 

In 

9 

0000 

Left Stabilator 

-3.560 

In 

10 

0000 

Left Rudder 

-0.665 

In 



6 max= 

7 max= 

8 max= 

9 max= 
10 max= 


-7.000 

0.000 

-0.750 

-3.560 

-0.665 


min= 

-7.000 

avg= 

-7.000 

min= 

0.000 

avg= 

0.000 

min= 

-0.750 

avg= 

-0.750 

min= 

-3.560 

avg= 

-3.560 

min= 

-0.665 

avg- 

-0.665 


RT 




py C &£-i-iViVy O'WL.'C / 5 * 5~3 «xp 

A Cti/V S^-f 2 fb si<=^ 3^ 4 C5+-}^. 


EOA 


Sensor Values 


ENTER DATA RAND+5MIN 

l”T7^'5S3 rvio«!v*i«i^ <-<*J 

2o [erf i/i -fei+- 

* DONE 


VALUE NAME 



WD VALUE 

NAME 

74FE 

Total Temp 

496.559 

DegR 

— > FAULT 

UTrav 

4800 

Pitot Pressure 1.250 

Hg 

— > FAULT 

UTrav UPwr 

4E75 

Long. Stick 

0.853 

In 

— > FAULT 

OS lew 

13 IE 

Right TEF 

2.268 

In 



1595 

NWS 

-15.616 

Deg 



5BFF 

Right LEF 

36.000 

Deg 

— > FAULT 

OTrav OS lew 

5C00 

Power Lever 

Cntl 0.000 

Deg 

— > FAULT 

UTrav UPwr 

633D 

Rudder Pedal 

0.466 

In 

— >FAULT 

OS lew 

2601 

Left Stabilator 0.010 

In 



2952 

Left Rudder 

-0.226 

In 



max= 

0.933 min= 

0.868 avg— 

0.900 

8 max= 

0.468 min= 0 

max- 

2.379 min= 

2.086 avg— 

2.233 

9 max= 

0.010 min= -2 


max= 


j=-15 . 176 10 max= -0.223 min= -0.606 avg= -0.415 

ENTER DATA PRE RAND£* 

ReiWt V. /Vcv \AU IL Rd «=*n. +/o/v'.; 



^wif^jBONE 


WB^ gAI^E— ^ 


-NAM E 
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RT 4 


EOA 


* DONE 


MSG 2 Sensor Values 


WD 

VALUE NAME 



WD VALUE 

NAME 


1 

E8FE 

Total Temp 

496.559 

DegR 

— > FAULT 

UTrav 


2 

4800 

Pitot Pressure 1.250 

Hg 

— > FAULT 

UTrav 

UPwr 

3 

4F89 

Long. Stick 

1.670 

In 

— > FAULT 

OS lew 


4 

5326 

Right TEF 

2.332 

In 

— > FAULT 

OS lew 


5 

5565 

NWS 

-22.654 

Deg 

— >FAULT 

OS lew 


6 

5BFF Right LEF 

36.000 

Deg 

— >FAULT 

OTrav 

OS lew 

7 

5C00 

Power Lever 

Cntl 0.000 

Deg 

— > FAULT 

UTrav 

UPwr 

8 

233D 

Rudder Pedal 

0.466 

In 




9 

6501 

Left Stabilator -1.771 

In 

— > FAULT 

OS lew 


10 

294C 

Left Rudder 

-0.233 

In 




3 

max= 

1.434 min= 

0.915 avg= 

1.174 

8 max= 0.468 min= 0.466 

4 

max= 

2.126 min= 

1.928 avg= 

2.027 

9 max= -3 

..771 min= —2.968 

5 

max-- 

•20.455 min=- 

22.361 avg=-21. 408 

10 max= -C 

) . 151 min= -0.233 


ENTER DATA RAND-£2r§^MIN 

+2o 


RT 4 EOA 

**SG 2 Sensor Values 


* DONE 


WD 

VALUE NAME 



WD VALUE 

NAME 


1 

D7FE 

Total 

Temp 

909.462 

DegR 

— > FAULT 

UTrav 


2 

4800 

Pitot 

Pressure 1.250 

Hg 

— > FAULT 

UTrav 

UPwr 

3 

4F02 

Long. 

Stick 

1.271 

In 

— > FAULT 

OS lew 


4 

5312 

Right 

TEF 

2.173 

In 

— > FAULT 

OS lew 


5 

5563 

NWS 


-22.947 

Deg 

— > FAULT 

OS lew 


6 

5BFF Right 

LEF 

36.000 

Deg 

— > FAULT 

OTrav 


7 

5C00 

Power 

Lever 

Cntl 0.000 

Deg 

— >FAULT 

UTrav 

UPwr 

8 

233D 

Rudder 

Pedal 

0.466 

In 




9 

64AA 

Left Stabilator -2.377 

In 

— > FAULT 

OS lew 


10 

2952 

Left Rudder 

-0.226 

In 




3 

max= 

1.428 

min= 

0.915 avg= 

1.171 

8 max= 

0.468 min= 0 

4 

max= 

2.213 

min= 

1.785 avg= 

1.999 

9 max= - 

•1.771 min= -2 

5 

max=- 

•20.601 

min=- 

23.974 avg=-22 .287 

10 max= - 

•0.223 min= -0 


0.451 


ENTER DATA RAND+2GMIN 
+25 


A-276 



EOA 


* DONE 


RT 4 

MSG 2 Sensor Values 


WD 

VALUE NAME 



WD VALUE 

NAME 


1 

64FE Total Temp 

496.559 

DegR 

— > FAULT 

UTrav 


2 

3 

4800 Pitot Pressure 
0F2B Long. Stick 

1.250 

1.392 

Hg 

In 

— > FAULT 

UTrav 

UPwr 

4 

5 

52 F3 Right TEF 
15 6A NWS 

1.928 

-21.921 

In 

Deg 

— > FAULT 

OS lew 


6 

5BFF Right LEF 

36.000 

Deg 

— > FAULT 

OTrav 

OS lew 

7 

8 

5C00 Power Lever Cntl 
233D Rudder Pedal 

0.000 

0.466 

Deg 

In 

— > FAULT 

UTrav 

UPwr 

9 

10 

64AA Left Stabilator 
2952 Left Rudder 

-2.377 

-0.226 

In 

In 

— >FAULT 

OS lew 



3 

max= 

1.442 min= 1.360 avg= 

1.401 

8 max= 

0.467 min= 0.466 

avg= 

0.466 

4 

max— 

2.142 min= 1.928 avg= 

2.035 

9 max= 

-1.771 min= -2.968 

avg= 

-2.370 

5 

max=- 

-21.041 min=-23 . 827 avg=- 

22.434 

10 max= 

-0.150 min- -0.233 

avg- 

-0.192 






ENTER DATA POST RAND 

RT 

4 

EOA 












* DONE 

”SG 2 

Sensor Values 






WD 

VALUE NAME 


WD VALUE 

NAME 



1 

64FE 

Total Temp 496.559 

DegR 

— > FAULT 

UTrav 



2 

4800 

Pitot Pressure 1.250 

Hg 

— > FAULT 

UTrav UPwr 



3 

0F30 

Long. Stick 1.407 

In 





4 

52F0 

Right TEF 1.904 

In 

— > FAULT 

OS lew 



5 

156A 

NWS -21.921 

Deg 





6 

5BFF 

Right LEF 36.000 

Deg 

— > FAULT 

OTrav 



7 

5C00 

Power Lever Cntl 0.000 

Deg 

— > FAULT 

UTrav UPwr 



8 

6329 

Rudder Pedal 0.436 

In 

— >FAULT 

OS lew 



9 

6455 

Left Stabilator -2.968 

In 

— >FAULT 

OS lew 



10 

2952 

Left Rudder -0.226 

In 





3 

max= 

1.448 min= 1.404 avg= 

1.426 

8 max= 

0.467 min= 0.466 

avg= 

0.466 

4 

max= 

2.063 min= 2.015 avg= 

2.039 

9 max= - 

-2.356 rnin= -2.968 

avg= 

-2.662 

5 

max-- 

•21.041 mm=-23.827 avg=-22.434 

10 max= - 

-0.151 min= -0.226 

avg= 

-0.189 


ENTER DATA POST RAND 


A-277 



RT 4 


EOA 


* DONE 


MSG 2 Sensor Values 


WD 

VALUE NAME 



WD VALUE 

NAME 


1 

E8FE 

Total 

Temp 

496.559 

DegR 

— >FAULT 

UTrav 


2 

4800 

Pitot 

Pressure 

1.250 

Hg 

— >FAULT 

UTrav 

UPwr 

3 

4F17 

Long. 

Stick 

1.333 

In 

— >FAULT 

OS lew 


4 

1305 

Right 

TEF 

2.071 

In 




5 

1574 

NWS 


-20.455 

Deg 




6 

5BFF Right 

LEF 

36.000 

Deg 

— > FAULT 

OTrav 

OS lew 

7 

5C00 

Power 

Lever Cntl 

0.000 

Deg 

— > FAULT 

UTrav 

UPwr 

8 

233E 

Rudder Pedal 

0.467 

In 




9 

6455 

Left Stabilator 

-2.968 

In 

— > FAULT 

OS lew 


10 

2952 

Left Rudder 

-0.226 

In 





3 max= 1.336 min= 1.262 avg= 1.299 8 max= 0.467 min= 0.466 avg= 0.466 

4 max= 2.356 min= 1.904 avg= 2.130 9 max= -1.764 min= -2.377 avg= -2.071 

5 max=-19 . 135 min=-23.827 avg=-21.481 10 max= -0.223 min= -0.226 avg= -0.224 

ENTER DATA PRE STRUCT 


RT 4 EOA 

~SG 2 Sensor Values 


WD VALUE NAME 

1 64FE Total Temp 

2 4800 Pitot Pressure 

3 0F10 Long. Stick 

4 1317 Right TEF 

5 1573 NWS 

6 5BFF Right LEF 

7 5C00 Power Lever Cntl 

8 2 3 3D Rudder Pedal 

9 6455 Left Stabilator 
10 294C Left Rudder 


WD VALUE 

496.559 DegR — >FAULT 

1.250 Hg — > FAULT 

1.312 In 
2.213 In 
-20.601 Deg 

36.000 Deg — >FAULT 

0.000 Deg — >FAULT 

0.466 In 

-2.968 In — >FAULT 

-0.233 In 


* DONE 

NAME 

UTrav 
UTrav UPwr 

OTrav 
UTrav UPwr 

OS lew 


3 max- 1.339 min= 1.274 avg= 1.306 8 max= 0.468 min= 0.464 avg= 0.466 

4 max= 2.245 min= 1.920 avg= 2.082 9 max= -1.764 min= -2.968 avg= -2.366 

5 max=-19 .428 min=-24.120 avg=-21.774 10 max= -0.141 min= -0.233 avg= -0.187 

ENTER DATA PRE STRUCT 


A-278 



EOA 


* DONE 


RT 4 

MSG 2 Sensor Values 


WD VALUE NAME 


1 

64 FE 

Total 

Temp 

496.559 

2 

4800 

Pitot 

Pressure 

1.250 

3 

0EA6 

Long. 

Stick 

0.998 

4 

1303 

Right 

TEF 

2.055 

5 

1569 

NWS 


-22.067 

6 

5800 

Right 

LEF 

-7.000 

7 

5C00 

Power 

Lever Cntl 

0.000 

8 

233F 

Rudder Pedal 

0.468 

9 

6502 

Left Stabilator 

-1.764 

10 

2952 

Left Rudder 

-0.226 


WD VALUE NAME 


DegR 

— > FAULT 

UTrav 


Hg 

In 

In 

Deg 

— > FAULT 

UTrav 

UPwr 

Deg 

— > FAULT 

UTrav 

OS lew 

Deg 

In 

— >FAULT 

UTrav 

UPwr 

In 

In 

— > FAULT 

OS lew 



3 max= 1.031 min= 0.969 avg= 1.000 

4 max= 2.261 min= 1.952 avg= 2.106 

5 max=-19 .135 min=-22 . 067 avg=-2 0.601 


RT 4 EOA 

M SG 2 Sensor Values 


WD VALUE NAME 

1 E8FE Total Temp 496.559 DegR 

2 4800 Pitot Pressure 1.250 Hg 

3 4E31 Long. Stick 0.652 In 

4 5319 Right TEF 2.229 In 

5 1568 NWS -22.214 Deg 

6 5BFF Right LEF 36.000 Deg 

7 5C00 Power Lever Cntl 0.000 Deg 

8 6358 Rudder Pedal 0.505 In 

9 2455 Left Stabilator -2.968 In 

10 6800 Left Rudder -0.665 In 


3 max= 0.989 min= 0.583 avg= 0.786 

4 max= 2.419 min= 1.991 avg= 2.205 

5 max=-19 . 575 min=-23.240 avg=-21.408 


8 max= 0.468 min= 0.466 avg= 0.467 

9 max= -1.764 min= -2.377 avg= -2.071 

10 max= -0.223 min= -0.233 avg= -0.228 

ENTER DATA PRE STRUCT 


* DONE 


WD VALUE NAME 

— > FAULT UTrav 

— >FAULT UTrav UPwr 

— >FAULT OS lew 

— >FAULT OS lew 

— >FAULT OTrav OS lew 

— >FAULT UTrav UPwr 

— >FAULT OS lew 

— > FAULT 


8 max= 0.468 min= 0.466 avg= 0.467 

9 max- -1.764 min= -2.968 avg= -2.366 

10 max= -0.141 min= -0.233 avg= -0.187 

ENTER DATA ST STRUCT 



A-279 


15.2 THERMAL TEST DATA SHEET 
15.2.1 Thermal Test (14.4) b/v./n 


paseQ faiiIEj 

S^-£2- 0«2-U> » 

15-2.1.1 Print each of the sensor data files for the constant values and attach them behind this data sheet 


EOA Maximum Internal Operating Temperature with 75°C Ambient Temperature 78* Qc 

All of the Sensors values are constant yesD NcGT Expect Yes. 

Comments: _ , . r 

toA*2- £, &\[ iH Tor- 

^ 2_ TL fzVA. rW/i,rv\\Aiv-v 'j&tvy). 4k 

PIkUSk-V. Oot ei— Ur u^p. ci -3o°C ;s -2S-C. _ 

TEF f'oi 

KJWS 002. ^ /. 

ti mr^— o Y* 

L-&-F ooV3 > Nc*-«W<?AaA iy £--oA t'oom 

PU<t OoZ 

PuAAe-r 0 ol 11 well Uy £oA Tt~~n i ■ 1 i v , / . 

Rui-ler 002. 

I p*^rcA-\A.r£. N<A~ Cor\rv«x4-e.<i. 

P«^2-SSUire^ Wot 


ire 


<r“A<rv 




CoK'lfKCrx 1~S ' 


Tk <^*»l PLC ( 5W/ «.! R^w, v^e <U~W o^U 4sV. 

tU fe/oM I A pAS>$ i-f o*-Ay t4a. 4 a ( iew-vSi>ri fc^Lv-<L mieX. 

TL. a^aI^ ^w«-s ; p;^lx SttA,T^UVvj ei^Ay^U Sfee^ 

irtoV Aeo^i u^e-U tfsrowcjUui fL_ -U2.S+- 7t \ fl \ \ 1 i ,f, / 

3 ‘ *r»H5 «i +4 £t>A 4e* r *,*4u r «. 

* W */ 

A^l^i 

— feoA o-f-: 

P.-kI, StiVk, +o r STM)^v*le.S <a~l +/0°cl +< 0 o t, <L-' 

Tr&.Ur^, SJ^e- FW -K> —/6 "C <3*, A. ' + ‘3c7 sr C- to ’ t ‘ . 

Wo^ujkcel +Zb°C- t*> -5~°c. 


A-280 




RT 


WD 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 


3 : 

4 : 

5 : 


RT 

G 


WD 1 

1 ! 
2 « 

3 ( 

4 ! 

5 : 

6 ! 

7 : 

8 ; 
9 ; 

10 < 


3 r 

4 X 

5 r 


EOA #2 

Sensor Values 
NAME 


*Q r J% er ^/ j e < 


RT 4 
G 2 


H£x 

WD VALUE 


1 C5FF Total Temp 

2 4BFF Pitot Pressure 

3 0CD0 Long. Stick 

4 528B Right TEF 

5 56C1 NWS 

6 5800 Right LEF 

7 1EFF Power Lever Cntl 

8 22C7 Rudder Pedal 

9 2432 Left Stabilator 
10 68DE Left Rudder 


,*1^’ 







r:rf?*731 DegR 
80.000 Hg 
-0.394 In 
1.105 In 
28.372 Deg 
-7.000 Deg 
97.468 Deg 
0.293 In 
“3.212 In 
“0.376 In 


C^TrO'C 

VALUE 


* DONE 




— > FAULT 
— > FAULT 

— > FAULT 
— > FAULT 
— > FAULT 


NAME 

UTrav 
OTrav UPwr 


OSlew 

UTrav OSlew 


LEF 

V>y 


— >FAULT OSlew 


AUx 41 iVu^i^crv-v ^ V&{u£S (x3<~ 

[ -hka. <fi\ k/Cr\ uing-. 

3 max= -0.320 min= -0.394 avg= -0.357 

4 max= 1.231 min= 0.922 avg= 1.077 

5 max= 27.786 min= 23.680 avg= 25.733 


RT 


EOA 


6 max= 4.223 min= 4.223 avg= 4.223 

7 max= 97.468 xnin= 97.341 avg= 97.405 

8 max= 0.294 min= 0.293 avg= 0.293 

9 max= -3.191 min= -3.212 avg= -3.202 

10 max= -0.382 min= -0.496 avg= -0.439 

ENTER DATA 26C, 28C 
CLtfmlpir- T^lv^p^reAtlre 5 \ 









* DONE 

2 2 

Sensor Values 


- 




VALUE NAME 



VALUE 

NAME 



7DFF 

Total Temp 

634.731 

DegR 

— > FAULT 

UTrav 



4BFF 

Pitot Pressure 80.000 

Hg 

— >FAULT 

OTrav UPwr 


0CE7 

Long. Stick 

-0.326 

In 





1286 

Right TEF 

1.065 

In 





16B9 

NWS 

27.199 

Deg 





5800 

Right LEF 

-7.000 

Deg 

— >FAULT 

UTrav OSlew 


1EFF 

Power Lever 

Cntl 97.468 

Deg 





62C7 

Rudder Pedal 

0.293 

In 

— > FAULT 




2432 

Left Stabilator -3.212 

In 





6800 

Left Rudder 

-0.665 

In 

— > FAULT 

UTrav OSlew 






6 max= 

4.223 min= 

4.223 

avg= 4.223 





7 max= 97.468 min= 

97.214 

avg= 97.341 

max= 

-0.302 min= 

-0.424 avg= - 

-0.363 

8 max= 

0.294 min= 

0.282 

avg= 0.288 

max= 

1.287 min= 

0.907 avg= 

1.097 

9 max= - 

■3.191 min= 

-3.212 

avg= -3.202 

max= 

30.425 min= 

24.120 avg= 27.273 

10 max= - 

■0.387 min= 

-0.562 

avg= -0.475 






ENTER DATA 20C, 27C 


CLfivvxWjr f 

w*\ EvA Tes^p. 


A-281 



T 4 rt 4 EOA 
G G 2 Sensor Values 


* DONE 


D VA WD VALUE NAME WD VALUE NAME 


1 54 1 4800 Total Temp 360.000 DegR 

2 4B 2 4BFF Pitot Pressure 80.000 Hg 

3 4C 3 4CF3 Long. Stick -0.290 In 

4 52 4 1296 Right TEF 1.192 In 

5 16 5 56B7 NWS 26.906 Deg 

6 58 6 5800 Right LEF -7.000 Deg 

7 IE 7 1EFF Power Lever Cntl 97.468 Deg 

5 22 s 22C7 Rudder Pedal 0.293 In 

^ 24 9 2432 Left Stabilator -3.212 In 

3 68 10 6800 Left Rudder -0.665 In 


3 ma 3 iax= -0.243 min= -0.329 avg= -0.286 
1 ma 4 max= 1.287 min= 1.010 avg= 1.148 
5 ma 5 max= 31.452 min^ 24.560 avg= 28.006 


F 4 RT 4 EOA 

jG >G 2 Sensor Values 


— >FAULT UTrav 

— > FAULT OTrav UPwr 

— > FAULT OS lew 

— > FAULT 

— > FAULT UTrav OSlew 


— >FAULT UTrav OSlew 

6 max= 4.223 min= 4.223 avg= 4.223 

7 max= 97.468 min= 97.214 avg= 97.341 

8 max= 0.294 min= 0.285 avg= 0.290 

9 max= -3.191 min= -3.212 avg= -3.202 
10 max= -0.376 min- -0.497 avg= -0.437 

ENTER DATA -5C, 7C 


* DONE 


) VA WD VALUE NAME WD VALUE NAME 


■ 7D 1 7000 Total Temp 360. 

• 4B 2 4BFF Pitot Pressure 80. 

1 4C 3 0CF3 Long. Stick -0. 

’ 52 4 128C Right TEF 1. 

1 56 5 56A3 NWS 23. 

» 58 6 5BFF Right LEF 36. 

IE 7 1EFF Power Lever Cntl 97. 

22 8 2 2C7 Rudder Pedal 0. 

24 9 2432 Left Stabilator -3. 

1 68 io 6800 Left Rudder -0. 


000 

DegR 

— > FAULT 

UTrav 


000 

Hg 

— > FAULT 

OTrav 

UPwr 

290 

112 

974 

In 

In 

Deg 

— > FAULT 

OSlew 


000 

Deg 

— > FAULT 

OTrav 

OSlew 

468 

293 

212 

665 

Deg 

In 

In 

In 

— > FAULT 

UTrav 

OSlew 


ma 

ma 

ma 


6 max= 4.223 min= 4.223 avg= 4.223 

7 max= 97.468 min= 97.468 avg= 97.468 

3 max= -0.234 min= -0.332 avg= -0.283 8 max- 0.294 min- 0.288 avg= 0.291 

4 max= 1.287 min= 1.017 avg= 1.152 9 max= -3.212 min- -3.212 avg= -3.212 

5 max= 30.132 min= 24.560 avg= 27.346 10 max= -0.495 min= -0.538 avg= -0.516 

ENTER DATA -10C , 3C 


A-284 


RT 4 


EOA 


G 2 Sensor Values 


* DONE 


WD 

VALUE NAME 



WD VALUE 

NAME 

1 

4800 

Total Temp 

360.000 

DegR 

— > FAULT 

UTrav 

2 

4BFF 

Pitot Pressure 

80.000 

Hg 

— > FAULT 

OTrav 

3 

OCDD 

Long. Stick 

-0.355 

In 



4 

1242 

Right TEF 

0.527 

In 



5 

566A 

NWS 

15.616 

Deg 

— > FAULT 

OS lew 

6 

5800 

Right LEF 

-7.000 

Deg 

— > FAULT 

UTrav 

7 

1EFF 

Power Lever Cntl 

97.468 

Deg 



8 

6338 

Rudder Pedal 

0.458 

In 

— > FAULT 

OS lew 

9 

2432 

Left Stabilator 

-3.212 

In 



10 

6800 

Left Rudder 

-0.665 

In 

— > FAULT 

UTrav 


3 max= -0.302 

4 max= 0.764 

5 max= 17.522 


min= -0.391 
min= 0.439 
min= 12.830 


avg= -0.347 
avg= 0.602 
avg= 15.176 


6 

max= 

4.223 

min= 

7 

max= 97.468 

min= 

8 

max= 

0.464 

min- 

9 

max= -3.212 

min= 

10 

max= -0.495 

min= 


4.223 avg= 4.223 
97.341 avg= 97.405 
0.293 avg= 0.378 
-3.212 avg= -3.212 
-0.497 avg= -0.496 
ENTER DATA -15C, -3C 


RT 4 EOA 

G 2 Sensor Values 


* DONE 


WD 

VALUE NAME 




WD VALUE 

NAME 


1 

7DFF 

Total Temp 

634.731 

DegR 

— > FAULT 

UTrav 


2 

4BFF 

Pitot Pressure 

80.000 

Hg 

— > FAULT 

OTrav 


3 

4CE7 

Long. Stick 


-0.326 

In 

— > FAULT 

OS lew 


4 

1243 

Right TEF 


0.534 

In 




5 

1662 

NWS 


14.443 

Deg 




6 

5800 

Right LEF 


-7.000 

Deg 

— > FAULT 

UTrav OS lew 


7 

1EFF 

Power Lever 

Cntl 

97.468 

Deg 




8 

22C7 

Rudder Pedal 

0.293 

In 




9 

2432 

Left Stabilator 

-3.212 

In 




10 

6800 

Left Rudder 


-0.665 

In 

— > FAULT 

UTrav OS lew 








6 max= 

4.223 min- 4.223 

avg= 4.223 







7 max= 97.468 min= 97.468 

avg= 97.468 

3 

max= 

-0.317 min= 

-0.370 

avg= - 

■0.344 

8 max= 

0.294 min= 0.293 

avg= 0.293 

4 

max= 

0.645 min= 

0.455 

avg= 

0.550 

9 max= - 

■3.212 min= -3.212 

avg= -3.212 

5 

max= 

15.469 min= 

12.243 

avg= 13.856 

10 max= - 

■0.495 min= -0.496 

avg= -0.495 


ENTER DATA -20C, -9C 


A-285 



RT 4 


EOA 


* DONE 


G 2 


Sensor Values 


WD VALUE 


NAME 


WD VALUE 


NAME 


5400 
4BFF 
OCEA 
1246 
1662 
5BFF 
1EFF 

8 22C7 

9 2432 
10 6881 


Total Temp 360.000 DegR 

Pitot Pressure 80.000 Hg 

Long. Stick -0.317 In 

Right TEF 0.558 In 

NWS 14.443 Deg 

Right LEF 36.000 Deg 

Power Lever Cntl 97.468 Deg 

Rudder Pedal 0.293 In 

Left Stabilator -3.212 In 

Left Rudder -0.497 In 


— > FAULT 
— > FAULT 


— > FAULT 


UTrav 

OTrav 


OTrav 


— > FAULT OS lew 








7 

max= 97.468 

min 

3 

max= -0.296 

min= 

-0.352 

avg= 

-0.324 

8 

max= 0.294 

min 

4 

max= 0.661 

min= 

0.503 

avg= 

0.582 

9 

max= -3.212 

min 

5 

max= 16.642 

min= 

13.270 

avg= 

14.956 

10 

max= -0.400 

min 


RT 4 EOA 
>G 2 Sensor Values 


WD 

VALUE NAME 



WD VALUE 

NAME 

1 

55FF 

Total 

Temp 

634.731 

DegR 

— > FAULT 

UTrav 

2 

4BFF 

Pitot 

Pressure 80.000 

Hg 

— > FAULT 

OTrav 

3 

0CEB 

Long. 

Stick 

-0.314 

In 



4 

5239 

Right 

TEF 

0.455 

In 

— > FAULT 

OS lew 

5 

565A 

NWS 


13.270 

Deg 

— > FAULT 

OS lew 

6 

5800 

Right 

LEF 

-7.000 

Deg 

— > FAULT 

UTrav 

7 

1EFF 

Power 

Lever 

Cntl 97.468 

Deg 



8 

62C7 

Rudder 

Pedal 

0.293 

In 

— > FAULT 

OS lew 

9 

2432 

Left Stabilator -3.212 

In 



10 

6800 

Left Rudder 

-0.665 

In 

— > FAULT 

UTrav 







6 max— 

4.223 min= 







7 max= 97.468 min : 

3 

max= 

-0.290 

min= 

-0.370 avg= ■ 

-0.330 

8 max= 

0.294 min 

4 

max= 

0.550 

min= 

0.321 avg= 

0.435 

9 max= ■ 

-3.212 min 

5 

max= 

13.270 

min= 

9.164 avg= ; 

11.217 

10 max= ■ 

-0.493 min 


97.341 avg= 97.405 
0.293 avg= 0.293 
-3.212 avg= -3.212 
-0.496 avg= -0.448 
ENTER DATA -25C, -13C 


* DONE 
77*^ /uyiTjwK 


4.223 avg- 4.223 
97.341 avg= 97.405 
0.287 avg= 0.290 
-3.212 avg= -3.212 
-0.497 avg= -0.495 
ENTER DATA -30C, -17C 


A-286 



RT 4 


EOA 


S 2 Sensor Values 


WD 

VALUE NAME 



WD VALUE 

NAME 

1 

7000 

Total Temp 

360.000 

DegR 

— > FAULT 

UTrav 

2 

4BFF 

Pitot Pressure 

80.000 

Hg 

— > FAULT 

OTrav 

3 

4CE6 

Long. Stick 

-0.329 

In 

— > FAULT 

OS lew 

4 

522D 

Right TEF 

0.360 

In 

— > FAULT 

OS lew 

5 

564D 

NWS 

11.364 

Deg 

— >FAULT 

OS lew 

6 

5800 

Right LEF 

-7.000 

Deg 

— > FAULT 

UTrav 

7 

1EFF 

Power Lever Cntl 

97.468 

Deg 



8 

62C7 

Rudder Pedal 

0.293 

In 

— > FAULT 

OS lew 

9 

2432 

Left Stabilator 

-3.212 

In 



10 

6800 

Left Rudder 

-0.665 

In 

— > FAULT 

UTrav 


* DONE 


RT 


max- -0.240 min- -0.335 avg= -0.287 
max= 0.693 min- 0.321 avg- 0.507 
max= 14.150 min- 8.138 avg- 11.144 


EOA 


7 max- 97.468 min- 97.341 avg- 97.405 

8 max= 0.294 min- 0.293 avg= 0.293 

9 max= -3.212 min= -3.212 avg- -3.212 

10 max- -0.493 min= -0.496 avg= -0.495 

ENTER DATA ”,^0+511^200, 

7e*vyj # -30 °C- j&fcaf i 


-L>-\ ■ 


Sensor Values 


* DONE 


WD 

VALUE NAME 



WD VALUE 

NAME 


1 

7DFF 

Total Temp 

634.731 

DegR 

— > FAULT 

UTrav 


2 

4BFF 

Pitot Pressure 

80.000 

Hg 

— > FAULT 

OTrav 


3 

0D1C 

Long. Stick 

-0.169 

In 




4 

1284 

Right TEF 

1.049 

In 




5 

5689 

NWS 

20.161 

Deg 

— > FAULT 

OS lew 


6 

5800 

Right LEF 

-7.000 

Deg 

— > FAULT 

UTrav 

OS lew 

7 

5C0O 

Power Lever Cntl 

0.000 

Deg 

— > FAULT 

UTrav 

OS lew 

8 

22C7 

Rudder Pedal 

0.293 

In 




9 

2432 

Left Stabilator 

-3.212 

In 




10 

6800 

Left Rudder 

-0.665 

In 

— >FAULT 

UTrav 

OS lew 


3 max= -0.133 min- 

4 max- 1.279 min- 

5 max= 25.440 min= 


-0.255 avg= -0.194 
0.827 avg= 1.053 
17.229 avg= 21.334 


7 max= 97.468 min- 97.341 avg- 97.405 

8 max- 0.463 min= 0.293 avg= 0.378 

9 max- -3.212 min= -3.212 avg= -3.212 

10 max- -0.491 min- -0.496 avg- -0.493 

ENTER DATA ^30+10TJ-^2 

Alrvvl.ra^t' T £*nf>, ' 30 'c. *+- ^ ^ 

<V» °(i . 


A-287 



RT 4 


EOA 


* DONE 


G 2 Sensor Val-ues 


WD VALUE NAME 

1 4000 Total Temp 360.000 DegR 

2 4BFF Pitot Pressure 80.000 Hg 

3 0D34 Long. Stick -0.098 In 

4 12C2 Right TEF 1.540 In 

5 56CF NWS 30.425 Deg 

6 5800 Right LEF -7.000 Deg 

7 1EFF Power Lever Cntl 97.468 Deg 

8 633C Rudder Pedal 0.464 In 

9 2432 Left Stabilator -3.212 In 

10 6800 Left Rudder -0.665 In 


3 max- -0.036 min= -0.142 avg= -0.089 

4 max= 1.572 min= 1.160 avg= 1.366 

5 max= 31.305 min= 23.240 avg= 27.273 


RT 4 EOA 

G 2 Sensor Values 


WD VALUE NAME 

1 5400 Total Temp 360.000 DegR 

2 4BFF Pitot Pressure 80.000 Hg 

3 0D3E Long. Stick -0.068 In 

4 12CC Right TEF 1.619 In 

5 16DE NWS 32.625 Deg 

6 5800 Right LEF -7.000 Deg 

7 1EFF Power Lever Cntl 97.468 Deg 

8 6338 Rudder Pedal 0.458 In 

9 2432 Left Stabilator -3.212 In 

10 6882 Left Rudder -0.496 In 


2 max= 79.769 min= 70.301 avg= 75.035 

3 max= -0.012 min= -0.104 avg= -0.058 

4 max= 1.722 min= 1.405 avg= 1.564 

5 max= 33.504 min= 26.466 avg= 29.985 


WD VALUE 

NAME 


— > FAULT 

UTrav 


— > FAULT 

OTrav 


— > FAULT 

— > FAULT 

UTrav 

OSlew 

— > FAULT 

OS lew 


— > FAULT 

UTrav 

OS lew 


7 max= 97.468 min= 97.341 avg= 97.405 

8 max= 0.464 min= 0.293 avg= 0.378 

9 max= -3.212 min= -3.212 avg= -3.212 
10 max= -0.495 min= -0.496 avg= -0.495 

ENTER DATA -30+15M-23 


* DONE 


WD VALUE NAME 

— >FAULT UTrav 

— > FAULT OTrav OS lew 


— > FAULT UTrav OS lew 

— >FAULT OS lew 

— > FAULT OS lew 

6 max= 4.223 min= 4.223 avg= 4.223 

7 max= 97.468 min= 97.341 avg= 97.405 

8 max= 0.463 min= -0.438 avg- 0.012 

9 max= -3.212 min= -3.212 avg= -3.212 

10 max= -0.493 min= -0.539 avg= -0.516 

ENTER DATA -30+20M-24 


A-288 



RT 4 EOA 

S 2 Sensor Values 


* DONE 


WD 

VALUE NAME 



WD VALUE 

NAME 

1 

5400 

Total Temp 

360.000 

DegR 

— > FAULT 

UTrav 

2 

4BE1 

Pitot Pressure 

77.691 

Hg 

— > FAULT 

OS lew 

3 

0D45 

Long. Stick 

-0.047 

In 



4 

12D5 

Right TEF 

1.690 

In 



5 

16E8 

NWS 

34.091 

Deg 



6 

5800 

Right LEF 

-7.000 

Deg 

— > FAULT 

UTrav OS lew 

7 

1EFF 

Power Lever Cntl 

97.468 

Deg 



8 

22C7 

Rudder Pedal 

0.293 

In 



9 

2432 

Left Stabilator 

-3.212 

In 



10 

2882 

Left Rudder 

-0.496 

In 




2 

max= 79.846 

min= 70.839 

avg= 75.343 

7 

max= 97.468 

min= 

97.341 

avg= 

97.405 

3 

max= -0.006 

min- -0.077 

avg= -0.041 

8 

max= 0.464 

min= 

-0.439 

avg= 

0.012 

4 

max= 1.793 

min= 1.580 

avg= 1.687 

9 

max= -3.212 

min= 

-3.226 

avg= 

-3.219 

5 

max= 34.238 

min= 29.692 

avg= 31.965 

10 

max- -0.493 

min= 

-0.497 

avg= 

-0.495 







ENTER DATA - 

30+25M-24 

RT 

4 EOA 

















* 

DONE 

G 

2 Sensor 

• Values 









WD VALUE NAME 


1 7DFF Total Temp 634.731 

2 4BA3 Pitot Pressure 72.918 

3 4D4D Long. Stick “0.024 

4 12DD Right TEF 1.754 

5 56F5 NWS 35.997 

6 5800 Right LEF -7.000 

7 5C00 Power Lever Cntl 0.000 

8 62C7 Rudder Pedal 0.293 

9 2432 Left Stabilator -3.212 

10 6800 Left Rudder -0.665 



WD VALUE 

NAME 


DegR 

— >FAULT 

UTrav 


Hg 

— > FAULT 

OSlew 


In 

— > FAULT 

OS lew 


In 




Deg 

— >FAULT 

OSlew 


Deg 

— >FAULT 

UTrav 

OSlew 

Deg 

— >FAULT 

UTrav 

OSlew 

In 

— > FAULT 

OSlew 


In 




In 

— > FAULT 

UTrav 

OSlew 


2 max- 79.846 

3 max= 0.003 

4 max= 1.857 

5 max= 35.117 


min= 66.452 
min= -0.071 
min= 1.675 
min= 31.452 


avg= 73.149 
avg= -0.034 
avg- 1.766 
avg= 33.284 


6 max= -4.394 

7 max= 97.468 

8 max= 0.464 

9 max= -3.212 
10 max= -0.495 


min= -4.394 avg- -4.394 
min= 97.341 avg= 97.405 
min= 0.293 avg= 0.378 
min- -3.212 avg= -3.212 
min= -0.497 avg= -0.496 
ENTER DATA -30+30M-24 


A-289 



RT 4 EOA 

'G 2 Sensor Val-ues 


* DONE 


WD VALUE NAME 


WD VALUE NAME 


1 55FF Total Temp 

2 4BB8 Pitot Pressure 

3 0D4E Long. Stick 

4 12EC Right TEF 

5 16DC NWS 

6 5800 Right LEF 

7 1EFF Power Lever Cntl 

8 22C7 Rudder Pedal 

9 2432 Left Stabilator 
10 6800 Left Rudder 


634.731 DegR 
74.534 Hg 
”0.021 In 
1.873 In 
32.331 Deg 
-7.000 Deg 
97.468 Deg 
0.293 In 
-3.212 In 
-0.665 In 


— > FAULT UTrav 

— > FAULT OS lew 


— > FAULT UTrav OS lew 


— > FAULT UTrav OS lew 


2 

max= 79.769 

min= 

3 

max= 

0.009 

min= 

4 

max= 

1.920 

min= 

5 

max= 35.411 

min= 


66.067 avg= 72.918 
-0.068 avg= “0.030 
1.714 avg= 1.817 
31.305 avg= 33.358 


6 max= -4.394 

7 max= 97.468 

8 max= 0.463 

9 max= -3.212 
10 max= -0.376 


min= -4.394 avg= -4.394 
min= 97.468 avg= 97.468 
min= -0.463 avg= 0.000 
min= -3.212 avg= -3.212 
min= -0.496 avg= -0.436 
ENTER DATA -30+35M-25 


RT 4 EOA 

G 2 Sensor Values 


* DONE 


WD VALUE NAME 


WD VALUE NAME 


1 

4800 

Total Temp 

360.000 

DegR 

2 

4B9C 

Pitot Pressure 

72.379 

Hg 

3 

4D50 

Long. Stick 

-0.015 

In 

4 

52EF 

Right TEF 

1.896 

In 

5 

16E6 

NWS 

33.798 

Deg 

6 

5800 

Right LEF 

-7.000 

Deg 

7 

1EFF 

Power Lever Cntl 

97.468 

Deg 

8 

22C7 

Rudder Pedal 

0.293 

In 

9 

2432 

Left Stabilator 

-3.212 

In 

10 

6800 

Left Rudder 

-0.665 

In 


— > FAULT UTrav 
— > FAULT OS lew 
— > FAULT 

— > FAULT OS lew 


— > FAULT UTrav OS lew 


— > FAULT UTrav OS lew 


2 max= 79.846 min= 64.296 avg= 72.071 

3 max= 0.021 min= -0.053 avg= -0.016 

4 max= 1.912 min= 1.683 avg= 1.797 

5 max= 35.557 min= 32.185 avg= 33.871 


6 max= -4.394 min= -4.394 avg=, -4.394 

7 max= 97.468 min= 97.341 avg= 97.405 

8 max- 0.463 min= 0.293 avg- 0.378 

9 max= -3.212 min= -3.212 avg= -3.212 
10 max= -0.422 min= -0.496 avg= -0.459 

ENTER DATA -30+40M-25 


A-290 


RT 4 

EOA 




* 

'SG 2 

Sensor Values 



WD 

VALUE NAME 




WD VALUE 

NAME 



1 

6000 

Total Temp 

360.000 

DegR 

— > FAULT 

UTrav 



2 

4BB3 

Pitot Pressure 

74.150 

Hg 

— >FAULT 

OSlew 



3 

0D51 

Long. Stick 


-0.012 

In 





4 

52DF 

Right TEF 


1.770 

In 

— >FAULT 

OSlew 



5 

16EB 

NWS 


34.531 

Deg 





6 

5800 

Right LEF 


-7.000 

Deg 

— > FAULT 

UTrav 



7 

1EFF 

Power Lever 

Cntl 

97.468 

Deg 





8 

60C4 

Rudder Pedal 

-0.463 

In 

— >FAULT 

OSlew 



9 

2432 

Left Stabilator 

-3.212 

In 





10 

6883 

Left Rudder 


-0.495 

In 

— >FAULT 

OSlew 









6 max- -4 

1.394 min= 

-4.394 

avg 

2 

max= 

76.382 min= 

64.450 

avg= 70.416 

7 max= 97.468 min= 

97.341 

avg 

3 

max= 

0.024 min= 

-0.053 

avg= - 

*0.015 

8 max- C 

. 463 min- 

-0.444 

avg 

4 

max= 

1.952 min= 

1.714 

avg= 

1.833 

9 max= -3 

.212 min= 

-3.212 

avg 

5 

max= 

36.144 min= 

32.185 

avg= 34.164 

10 max= -0.493 min= 

-0.497 

avg 








ENTER DATA 


RT 4 

EOA 

:g 2 

Sensor Values 


WD 

VALUE NAME 



WD VALUE 

NAME 

1 

7DFF 

Total Temp 

634.731 

DegR 

— > FAULT 

UTrav 

2 

4B93 

Pitot Pressure 

71.686 

Hg 

— >FAULT 

OSlew 

3 

0D51 

Long. Stick 

-0.012 

In 



4 

12E4 

Right TEF 

1.809 

In 



5 

16EE 

NWS 

34.971 

Deg 



6 

5800 

Right LEF 

-7.000 

Deg 

— > FAULT 

UTrav OSlew 

7 

1EFF 

Power Lever Cntl 

97.468 

Deg 



8 

22C7 

Rudder Pedal 

0.293 

In 



9 

2432 

Left Stabilator 

-3.212 

In 



10 

6AED 

Left Rudder 

0.309 

In 

— >FAULT 

OSlew 


2 max= 78.306 min= 65.605 avg= 71.956 

3 max= 0.033 min= -0.036 avg= -0.001 

4 max= 1.983 min= 1.762 avg= 1.873 

5 max= 35.997 min= 32.625 avg= 34.311 


6 max= -4.394 min= -4.394 avg= 

7 max= 97.468 min= 97.341 avg= 

8 max= 0.458 min= 0.293 avg= 

9 raax= -3.212 min= -3.212 avg= 
10 max= -0.493 min= -0.496 avg= 

ENTER DATA - 


A-291 


DONE 


-4.394 
97.405 
0 . 010 
-3.212 
-0.495 
30+45M-2* 


DONE 


' -4.394 
97.405 
0.375 
-3.212 
-0.495 
30t4*rf = -25 

+5oM 



RT 4 


EOA 


MSG 2 Sensor Values 


WD VALUE NAME 


1 7C00 Total Temp 360.000 DegR 

2 4B6B Pitot Pressure 68.607 Hg 

3 4D5F Long. Stick 0.030 In 

4 12E9 Right TEF 1.849 In 

5 16F1 NWS 35.411 Deg 

6 5800 Right LEF -7.000 Deg 

7 5C00 Power Lever Cntl 0.000 Deg 

8 632C Rudder Pedal 0.441 In 

9 2432 Left Stabilator -3.212 In 

10 6800 Left Rudder -0.665 In 


2 max= 79.538 min= 67.067 avg= 73.303 

3 max- 0.036 min= -0.059 avg= -0.012 

4 max= 1.968 min= 1.778 avg= 1.873 

5 max= 36.437 min= 32.331 avg= 34.384 


RT 4 EOA 

MSG 2 Sensor Values 


WD VALUE NAME 

1 7DFF Total Temp 634.731 DegR 

2 4B7D Pitot Pressure 69.993 Hg 

3 0D54 Long. Stick -0.003 In 

4 52E3 Right TEF 1.801 In 

5 56E4 NWS 33.504 Deg 

6 5800 Right LEF -7.000 Deg 

7 1EFF Power Lever Cntl 97.468 Deg 

8 22C7 Rudder Pedal 0.293 In 

9 2432 Left Stabilator -3.212 In 

10 6882 Left Rudder -0.496 In 


2 max= 72.995 min- 68.915 avg= 70.955 

3 max= 0.039 min= -0.036 avg= 0.001 

4 max= 1.944 min= 1.785 avg= 1.865 

5 max= 36.730 min= 32.771 avg= 34.751 


* DONE 


WD VALUE NAME 

— >FAULT UTrav 
— > FAULT OS lew 
— > FAULT OS lew 


— > FAULT UTrav OSlew 

— >FAULT UTrav OSlew 

— >FAULT OSlew 

— > FAULT UTrav 

6 max= -4.394 min= -4.394 avg= -4.394 

7 max= 97.468 min= 97.468 avg= 97.468 

8 max= 0.464 min= 0.293 avg= 0.378 

9 max= -3.212 min= -3.212 avg= -3.212 

10 max= -0.493 min= -0.496 avg= -0.495 

ENTER DATA -30>i«l? i -25 

+53TM 


* DONE 

7"i»k a. 

WD VALUE NAME 

— > FAULT UTrav 

— > FAULT OSlew 

— > FAULT OSlew 

— > FAULT OSlew 

— > FAULT UTrav OSlew 


— > FAULT OSlew 

6 max= -4.394 min= -4.394 avg= -4.394 

7 max= 97.468 min= 97.341 avg- 97.405 

8 max= 0.463 min= 0.293 avg= 0.378 

9 max= -3.212 min= -3.212 avg= -3.212 

10 max= -0.493 min= -0.496 avg= -0.495 

ENTER DATA -30+60M-2E 


A-292 



RT 4 


EOA 


G 2 Sensor Values 


WD VALUE NAME 

1 7DFF Total Temp 634.731 DegR 

2 4B2B Pitot Pressure 63.680 Hg 

3 0D57 Long. Stick 0.006 In 

4 52DE Right TEF 1.762 In 

5 16EB NWS 34.531 Deg 

6 5800 Right LEF -7.000 Deg 

7 5C00 Power Lever Cntl 0.000 Deg 

8 22C7 Rudder Pedal 0.293 In 

9 2432 Left Stabilator -3.212 In 

10 6800 Left Rudder -0.665 In 


2 max= 75.381 min= 70.070 avg= 72.725 

3 max= 0.041 min= -0.036 avg= 0.003 

4 max= 1.968 min= 1.770 avg= 1.869 

5 max= 36.290 min= 32.478 avg= 34.384 


RT 4 EOA 

-G 2 Sensor Values 


* DONE 


WD VALUE NAME 

— > FAULT UTrav 

— > FAULT OS lew 

— >FAULT OS lew 

— > FAULT UTrav OSlew 

— >FAULT UTrav OSlew 


— > FAULT UTrav OSlew 

6 max= -4.394 min= -4.394 avg= -4.394 

7 max= 97.468 min= 97.341 avg= 97.405 

8 max= 0.463 min= 0.293 avg= 0.378 

9 max= -3.212 min= -3.212 avg= -3.212 

10 max= -0.495 min= -0.536 avg= -0.515 

ENTER DATA -25C, -24C 


* DONE 


WD VALUE NAME 

1 7000 Total Temp 360.000 DegR 

2 0BB9 Pitot Pressure 74.611 Hg 

3 4D58 Long. Stick 0.009 In 

4 12ED Right TEF 1.880 In 

5 56E5 NWS 33.651 Deg 

6 5800 Right LEF -7.000 Deg 

7 1EFF Power Lever Cntl 97.468 Deg 

8 22C7 Rudder Pedal 0.293 In 

9 2432 Left Stabilator -3.212 In 

10 2882 Left Rudder -0.496 In 


2 max= 75.381 min= 64.912 avg= 70.147 

3 max= 0.024 min= -0.036 avg- -0.006 

4 max= 1.912 min= 1.722 avg= 1.817 

5 max= 35.997 min= 32.625 avg= 34.311 


WD VALUE NAME 

— > FAULT UTrav 

— >FAULT OSlew 

— >FAULT OSlew 

— > FAULT UTrav OSlew 


6 max= -4.394 min= -4.394 avg= -4.394 

7 max= 97.468 min= 97.468 avg= 97.468 

8 max- 0.464 min= 0.293 avg= 0.378 

9 max= -3.212 min= -3.212 avg= -3.212 

10 max= -0.493 min- -0.496 avg= -0.495 

ENTER DATA -20C, -2 1C 


A-293 



RT 4 


EOA 


* DONE 


G 2 Sensor Values 


WD 

VALUE NAME 



WD VALUE 

NAME 


1 

5400 

Total 

Temp 

360.000 

DegR 

— >FAULT 

UTrav 


2 

4B69 

Pitot 

Pressure 68.453 

Hg 

— >FAULT 

OS lew 


3 

4D51 

Long. 

Stick 

-0.012 

In 

— > FAULT 

OS lew 


4 

12E9 

Right 

TEF 

1.849 

In 




5 

56EB 

NWS 


34.531 

Deg 

— >FAULT 

OS lew 


6 

5800 

Right 

LEF 

-7.000 

Deg 

— >FAULT 

UTrav 


7 

1EFF 

Power 

Lever 

Cntl 97.468 

Deg 




8 

62C7 

Rudder 

Pedal 

0.293 

In 

— >FAULT 

OS lew 


9 

2432 

Left Stabilator -3.212 

In 




10 

6800 

Left Rudder 

-0.665 

In 

— > FAULT 

UTrav 








6 max= - 

4.394 min= -4.394 

avg= -4.394 

2 

max= 

79.461 

min= 

68.838 avg= 

74.150 

7 max= 97.468 min= 97.468 

avg= 97 .468 

3 

max= 

-0.006 

min= 

-0.065 avg= 

-0.036 

8 max= 

0.464 min= -0.441 

avg= 0.012 

4 

max= 

1.873 

min= 

1.730 avg= 

1.801 

9 max= - 

3.212 min= -3.212 

avg= -3.212 

5 

max= 

34.971 

min= 

31.012 avg= 

32.991 

10 max= - 

0.376 min= -0.496 

avg= -0.436 


ENTER DATA -15C, -16C 


RT 4 EOA 

G 2 Sensor Values 


* DONE 


WD 

VALUE NAME 



WD VALUE 

NAME 


1 

5400 

Total 

Temp 

360.000 

DegR 

— > FAULT 

UTrav 


2 

4BB3 

Pitot 

Pressure 74.150 

Hg 

— > FAULT 

OS lew 


3 

4D44 

Long. 

Stick 

-0.050 

In 

— > FAULT 

OS lew 


4 

52C9 

Right 

TEF 

1.595 

In 

— > FAULT 

OS lew 


5 

56C5 

NWS 


28.959 

Deg 

— > FAULT 

OS lew 


6 

5800 

Right 

LEF 

-7.000 

Deg 

— > FAULT 

UTrav OS lew 


7 

1EFF 

Power 

Lever 

Cntl 97.468 

Deg 




8 

22C7 

Rudder 

Pedal 

0.293 

In 




9 

2432 

Left Stabilator -3.212 

In 




10 

6882 

Left Rudder 

-0.496 

In 

— > FAULT 

OSlew 


2 

max= 

79.615 

min= 

68.222 avg= 

73.919 

7 max= ! 

97.468 min= 97.341 

avg= 97.405 

3 

max= 

0.018 

min= 

-0.059 avg= 

-0.021 

8 max- 

0.461 min= 0.293 

avg= 0.377 

4 

max= 

1.793 

min= 

1.619 avg= 

1.706 

9 max= ■ 

-3.212 min- -3.212 

avg= -3.212 

5 

max= 

33.651 

min= 

30.572 avg= 

32.111 

10 max- ■ 

-0.495 min= -0.497 

avg= -0.496 


ENTER DATA -IOC, -12C 


A-294 



RT 4 


EOA 


G 2 Sensor Values 


WD VALUE NAME 

1 7DFF Total Temp 

2 4B91 Pitot Pressure 

3 4D39 Long. Stick 

4 12BB Right TEF 

5 56BC NWS 

6 59 OB Right LEF 

7 5C00 Power Lever Cntl 

8 22C7 Rudder Pedal 

9 2432 Left Stabilator 
10 6800 Left Rudder 




WD VALUE 

634.731 

DegR 

— > FAULT 

71.532 

Hg 

— > FAULT 

-0.083 

In 

— > FAULT 

1.485 

In 


27.639 

Deg 

— > FAULT 

4.223 

Deg 

— > FAULT 

0.000 

Deg 

— > FAULT 

0.293 

In 


-3.212 

In 


-0.665 

In 

— > FAULT 


* DONE 


NAME 

UTrav 
OS lew 
OS lew 

OS lew 
OS lew 

UTrav OS lew 


UTrav OS lew 


2 max= 79.846 min= 78.614 avg= 79.230 

3 max= -0.039 min= -0.116 avg- -0.077 

4 max= 1.619 min= 1.279 avg- 1.449 

5 max= 30.718 min= 24.560 avg- 27.639 


RT 4 EOA 
,G 2 Sensor Values 


WD VALUE NAME 

1 55FF Total Temp 634.731 DegR 

2 4BFF Pitot Pressure 80.000 Hg 

3 4D22 Long. Stick -0.151 In 

4 5 2 AC Right TEF 1.366 In 

5 169D NWS 23.094 Deg 

6 5800 Right LEF -7.000 Deg 

7 1EFF Power Lever Cntl 97.468 Deg 

8 22C7 Rudder Pedal 0.293 In 

9 2432 Left Stabilator -3.212 In 

10 6862 Left Rudder -0.538 In 


3 max= -0.118 min- -0.228 avg= -0.173 

4 max= 1.390 min- 0.970 avg= 1.180 

5 max= 27.639 min= 20.161 avg= 23.900 


7 max- 97.468 min- 97.341 avg- 97.405 

8 max= 0.463 min= 0.293 avg= 0.378 

9 max= -3.212 min- -3.212 avg= -3.212 

10 max- -0.493 min- -0.497 avg- -0.495 

ENTER DATA -5C, -7C 


* DONE 
77i^ul 2 

WD VALUE NAME 

— > FAULT UTrav 

— > FAULT OTrav 

— > FAULT OS lew 

— >FAULT OS lew 

— > FAULT UTrav OS lew 


— >FAULT OS lew 

6 max= 4.223 min- 4.223 avg- 4.223 

7 max= 97.468 min= 97.341 avg- 97.405 

8 max- 0.294 min- 0.293 avg- 0.293 

9 max= -3.212 min- -3.212 avg- -3.212 

10 max- -0.495 min- -0.496 avg- -0.495 

ENTER DATA 0C, -2C 


A-295 



RT 4 


EOA 


* DONE 


G 2 Sensor Values 


WD VALUE NAME 


1 

47FF 

Total 

Temp 

910.000 

2 

4BFF 

Pitot 

Pressure 

80.000 

3 

0CF2 

Long. 

Stick 

-0.293 

4 

1244 

Right 

TEF 

0.542 

5 

1654 

NWS 


12.390 

6 

5800 

Right 

LEF 

-7.000 

7 

1EFE 

Power 

Lever Cntl 

97.341 

8 

6338 

Rudder Pedal 

0.458 

9 

2432 

Left Stabilator 

-3.212 

10 

6800 

Left Rudder 

-0.665 


DegR 

WD VALUE 
— > FAULT 

NAME 

UTrav 


Hg 

— >FAULT 

OTrav 


In 

In 

Deg 

Deg 

— > FAULT 

UTrav 

OS lew 

Deg 

In 

— > FAULT 

OS lew 


In 

In 

— > FAULT 

UTrav 

OS lew 







7 

max= 97.468 

min= 

97.341 

avg= 

97.405 

3 

max= -0.207 

min= 

-0.344 

avg= -0.275 

8 

max- 0.458 

min= 

0.287 

avg- 

0.372 

4 

max= 0.907 

min= 

0.408 

avg= 0.657 

9 

max= -3.212 

min= 

-3.212 

avg= 

-3.212 

5 

max= 18.842 

min= 

8.431 

avg= 13.636 

10 

max= -0.376 

min— 

-0.497 avg= 
ENTER DATA 5C 

-0.437 
, 3C 


RT 4 EOA 
✓G 2 Sensor Values 


* DONE 


WD 

VALUE NAME 



WD VALUE 

NAME 

1 

7DFF 

Total 

Temp 

634.731 

DegR 

— > FAULT 

UTrav 

2 

4BFF 

Pitot 

Pressure 

80.000 

Hg 

— > FAULT 

OTrav 

3 

4CD4 

Long. 

Stick 

-0.382 

In 

— > FAULT 

OS lew 

4 

1213 

Right 

TEF 

0.154 

In 



5 

562A 

NWS 


6.232 

Deg 

— > FAULT 

OS lew 

6 

5800 

Right 

LEF 

-7.000 

Deg 

— > FAULT 

UTrav 

7 

1EFF 

Power 

Lever Cntl 

97.468 

Deg 



8 

22C7 

Rudder Pedal 

0.293 

In 



9 

2432 

Left Stabilator 

-3.212 

In 



10 

2882 

Left Rudder 

-0.496 

In 




3 

max= 

-0.314 

min= 

-0.403 

avg= 

-0.358 

7 

8 

max- 97.468 
max= 0.458 

min= 97.341 
min= 0.293 

avg= 97.405 
avg= 0.375 

4 

max= 

0.447 

min= 

0.099 

avg= 

0.273 

9 

max= -3.212 

min= -3.212 

avg= -3.212 

5 

iax= 

11.217 

min= 

4.619 

avg= 

7.918 

10 

max= -0.495 

min= -0.497 

avg= -0.496 


ENTER DATA IOC, 6C 


A-296 



RT 4 


EOA 


jG 2 Sensor Values 


WD VALUE NAME 

1 55FF Total Temp 634.731 DegR 

2 4BFF Pitot Pressure 80.000 Hg 

3 OCEB Long. Stick -0.314 In 

4 124B Right TEF 0.598 In 

5 166A NWS 15.616 Deg 

6 5800 Right LEF -7.000 Deg 

7 1EFF Power Lever Cntl 97.468 Deg 

8 22C7 Rudder Pedal 0.293 In 

9 2432 Left Stabilator -3.212 In 

10 2882 Left Rudder -0.496 In 


3 max= -0.264 min= -0.341 avg= -0.302 

4 max= 0.653 min= 0.471 avg= 0.562 

5 max= 15.762 min= 12.683 avg= 14.223 


RT 4 EOA 
JG 2 Sensor Values 


WD VALUE NAME 

1 7DFF Total Temp 634.731 DegR 

2 4BFF Pitot Pressure 80.000 Hg 

3 0CE4 Long. Stick -0.335 In 

4 1245 Right TEF 0.550 In 

5 1663 NWS 14.589 Deg 

6 5800 Right LEF -7.000 Deg 

7 1EFF Power Lever Cntl 97.468 Deg 

8 2201 Rudder Pedal 0.293 In 

9 2432 Left Stabilator -3.212 In 

10 6800 Left Rudder -0.665 In 


3 max= -0.302 min= -0.367 avg= -0.335 

4 max= 0.637 min= 0.432 avg= 0.534 

5 max= 15.469 min= 11.804 avg= 13.636 


* DONE 


WD VALUE NAME 

— > FAULT UTrav 

— > FAULT OTrav 


— > FAULT UTrav OSlew 


7 max= 97.468 min= 97.341 avg= 97.405 

8 max= 0.466 min= 0.293 avg~ 0.379 

9 max= -3.212 min= -3.212 avg= -3.212 

10 max= -0.376 min= -0.497 avg= -0.437 

ENTER DATA 15C, 11C 


* DONE 


WD VALUE NAME 

— > FAULT UTrav 

— > FAULT OTrav UPwr 


— > FAULT UTrav 


— > FAULT OSlew 


7 max= 97.468 min= 97.341 avg= 97.405 

8 max= 0.294 min= 0.287 avg= 0.290 

9 max= -3.212 min= -3.212 avg= -3.212 

10 max= -0.376 min= -0.496 avg= -0.436 

ENTER DATA 20C, 16C 


A-297 


RT 4 


EOA 


* DONE 


'G 2 Sensor Values 


WD VALUE NAME 

1 7DFF Total Temp 634.731 DegR 

2 4BFF Pitot Pressure 80.000 Hg 

3 4CE3 Long. Stick -0.338 In 

4 5260 Right TEF 0.764 In 

5 1691 NWS 21.334 Deg 

6 5800 Right LEF -7.000 Deg 

7 1EFF Power Lever Cntl 97.468 Deg 

8 22C8 Rudder Pedal 0.294 In 

9 2432 Left Stabilator -3.212 In 

10 2883 Left Rudder -0.495 In 


3 max= -0.267 min= -0.361 avg= -0.314 

4 max= 0.994 min= 0.661 avg= 0.827 

5 max= 23.240 min= 17.669 avg= 20.455 


RT 4 EOA 

G 2 Sensor Values 


WD VALUE NAME 

1 55FF Total Temp 634.731 DegR 

2 4BFF Pitot Pressure 80.000 Hg 

3 0CF2 Long. Stick -0.293 In 

4 529B Right TEF 1.231 In 

5 56B9 NWS 27.199 Deg 

6 5800 Right LEF -7.000 Deg 

7 1EFF Power Lever Cntl 97.468 Deg 

8 22C7 Rudder Pedal 0.293 In 

9 2432 Left Stabilator -3.212 In 

10 6883 Left Rudder -0.495 In 


3 max= -0.222 min= -0.323 avg= -0.272 

4 max= 1.326 min= 1.041 avg= 1.184 

5 max= 29.252 min= 23.240 avg= 26.246 


'T^rtu- 21 3£p^ 

WD VALUE NAME 

— > FAULT UTrav 

— > FAULT OTrav 

— > FAULT OS lew 

— > FAULT OS lew 

— >FAULT UTrav OSlew 


7 max= 97.468 min= 97.341 avg= 97.405 

8 max= 0.294 min= 0.293 avg= 0.293 

9 max= -3.212 min= -3.212 avg= -3.212 
10 max= -0.387 min= -0.497 avg- -0.442 

ENTER DATA 25C, 22 C 


* DONE 
7Trwt 2:34 f>n* 

WD VALUE NAME 

— > FAULT UTrav 

— > FAULT OTrav 

— > FAULT OSlew 

— > FAULT OSlew 

— > FAULT UTrav 


— > FAULT OSlew 

6 max- 4.223 min= 4.223 avg= 4.223 

7 max= 97.468 min= 97.341 avg= 97.405 

8 max= 0.294 min= 0.284 avg= 0.289 

9 max= -3.191 min= -3.212 avg= -3.202 
10 max= -0.385 min= -0.496 avg= -0.441 

ENTER DATA 3 0C, 26C 


A-298 



RT 4 


EOA 


'G 2 Sensor Values 


WD VALUE NAME 


1 

7DFF 

Total Temp 

634.731 

2 

4BFF 

Pitot Pressure 

80.000 

3 

0CEF 

Long. Stick 

-0.302 

4 

5297 

Right TEF 

1.200 

5 

56A7 

NWS 

24.560 

6 

5800 

Right LEF 

-7.000 

7 

5C00 

Power Lever Cntl 

0.000 

8 

22C7 

Rudder Pedal 

0.293 

9 

2432 

Left Stabilator 

-3.212 

10 

6882 

Left Rudder 

-0.496 



WD VALUE 

NAME 


DegR 

— > FAULT 

UTrav 


Hg 

— > FAULT 

OTrav 

UPwr 

In 




In 

— > FAULT 

OS lew 


Deg 

— > FAULT 

OS lew 


Deg 

— > FAULT 

UTrav 

OS lew 

Deg 

— > FAULT 

UTrav 

OS lew 

In 




In 




In 

— > FAULT 

OS lew 



* DONE 


3 max= -0.240 min= 

4 max= 1.295 min= 

5 max= 31.891 min= 


-0.352 avg= -0.296 
0.970 avg= 1.132 
22.507 avg= 27.199 


7 max= 97.468 

8 max= 0.294 

9 max= -3.191 
10 max= 0.254 


min= 97.468 avg= 97.468 
min= 0.287 avg= 0.290 
min= -3.226 avg= -3.209 
min= -0.496 avg- -0.121 
ENTER DATA 35C, 3 1C 


RT 4 EOA 


G 2 Sensor Values 


* DONE 


WD VALUE NAME 


WD VALUE NAME 


1 7000 Total Temp 

2 4BFF Pitot Pressure 

3 0CE7 Long. Stick 

4 12 8 B Right TEF 

5 16C5 NWS 

6 5800 Right LEF 

7 1EFF Power Lever Cntl 

8 22C7 Rudder Pedal 

9 2432 Left Stabilator 
10 6800 Left Rudder 


360.000 DegR 
80.000 Hg 
-0.326 In 
1.105 In 
28.959 Deg 
-7.000 Deg 
97.468 Deg 
0.293 In 
-3.212 In 
-0.665 In 


— > FAULT UTrav 

— > FAULT OTrav UPwr 


— > FAULT UTrav OS lew 


— > FAULT UTrav 


3 max= -0.252 

4 max= 1.263 

5 max= 30.572 


min= -0.364 
min= 0.907 
min= 22.801 


avg= -0.308 
avg= 1.085 
avg= 26.686 


7 max= 97.468 

8 max= 0.294 

9 max= -3.191 
10 max= -0.376 


min= 97.214 avg= 97.341 
min= 0.284 avg= 0.289 
min= -3.212 avg= -3.202 
min= -0.496 avg= -0.436 
ENTER DATA 40C, 36C 


A-299 



RT 4 


EOA 


* DONE 


G 2 Sensor Values 


WD 

VALUE NAME 



WD VALUE 

NAME 

1 

55FF 

Total Temp 

634.731 

DegR 

— >FAULT 

UTrav 

2 

4BFF 

Pitot Pressure 

80.000 

Hg 

— > FAULT 

OTrav UPwr 

3 

OCDA 

Long. Stick 

-0.364 

In 



4 

5291 

Right TEF 

1.152 

In 

— > FAULT 

OS lew 

5 

16AA 

NWS 

25.000 

Deg 



6 

590B 

Right LEF 

4.223 

Deg 

— > FAULT 

OSlew 

7 

1EFF 

Power Lever Cntl 

97.468 

Deg 



8 

22C7 

Rudder Pedal 

0.293 

In 



9 

2432 

Left Stabilator 

-3.212 

In 



10 

2882 

Left Rudder 

-0.496 

In 









7 max= 

97.468 min= 

97.341 

avg= 97.405 

3 

max= 

-0.278 rain= 

-0.379 avg= 

-0.329 

8 max= 

0.294 min= 

0.293 

avg= 0.293 

4 

max= 

1.334 min= 

0.922 a vg= 

1.128 

9 max= 

-3.191 min= 

-3.212 

avg= -3 .202 

5 

max= 

28.812 min= 

23.534 avg= 

26.173 

10 max= 

-0.376 min= 

-0.497 

avg= -0.437 








ENTER DATA 45C, 39C 

RT 

4 

EOA 















* DONE 

< 

G 2 

Sensor Values 







' 






77 


WD 

VALUE NAME 



WD VALUE 

NAME 



1 

7DFF 

Total Temp 

634.731 

DegR 

— > FAULT 

UTrav 



2 

4BFF 

Pitot Pressure 80.000 

Hg 

— > FAULT 

OTrav UPwr 


3 

0CE5 

Long. Stick 

-0.332 

In 





4 

128E 

Right TEF 

1.128 

In 





5 

16B0 

NWS 

25.880 

Deg 





6 

5800 

Right LEF 

-7.000 

Deg 

— >FAULT 

UTrav OSlew 


7 

1EFF 

Power Lever 

Cntl 97.468 

Deg 





8 

22C8 

Rudder Pedal 

0.294 

In 





9 

2432 

Left Stabilator -3.212 

In 





10 

6882 

Left Rudder 

-0.496 

In 

— > FAULT 

OSlew 








7 max= ! 

97.468 min- 

97.341 

avg= 97.405 

3 

max= 

-0.296 min= 

-0.391 avg= 

-0.344 

8 max= 

0.294 min= 

0.293 

avg= 0.293 

4 

max= 

1.302 min= 

1.025 avg- 

1.164 

9 max= ■ 

-3.191 min= 

-3.212 

avg= -3.202 

5 

max= 

27.346 min= 

23.534 a vg= : 

25.440 

10 max= ■ 

-0.493 min= 

-0.496 

avg= -0.495 


ENTER DATA 50C, 43C 


A-300 



RT 4 


EOA 


G 2 Sensor Values 


* DONE 


WD VALUE NAME WD VALUE NAME 

1 EAOO Total Temp 635.269 DegR — > FAULT UTrav 

2 4BFF Pitot Pressure 80.000 Hg — > FAULT OTrav UPwr 

3 4CD3 Long. Stick -0.385 In — > FAULT OS lew 

4 5287 Right TEF 1.073 In — > FAULT OSlew 

5 16AC NWS 25.293 Deg 

6 5800 Right LEF -7.000 Deg — > FAULT UTrav OSlew 

7 5C00 Power Lever Cntl 0.000 Deg — > FAULT UTrav OSlew 

8 22C7 Rudder Pedal 0.293 In 

9 2432 Left Stabilator -3.212 In 

10 2883 Left Rudder -0.495 In 


3 max= -0.302 min= -0.400 avg= -0.351 

4 max= 1.176 min= 0.978 avg= 1.077 

5 max= 26.320 min= 22.361 avg= 24.340 


RT 4 EOA 

-G 2 Sensor Values 


WD VALUE NAME 

1 DA00 Total Temp 635.269 DegR 

2 4BFF Pitot Pressure 80.000 Hg 

3 0CDF Long. Stick -0.350 In 

4 1273 Right TEF 0.915 In 

5 56A7 NWS 24.560 Deg 

6 5800 Right LEF -7.000 Deg 

7 1EFF Power Lever Cntl 97.468 Deg 

8 22C7 Rudder Pedal 0.293 In 

9 2432 Left Stabilator -3.212 In 

10 6800 Left Rudder -0.665 In 


3 max= -0.317 min- -0.450 avg= -0.384 

4 max= 1.105 min= 0.875 avg= 0.990 

5 max= 26.173 min= 22.067 avg= 24.120 


7 max= 97.468 min= 97.214 avg= 97.341 

8 max= 0.294 min= 0.293 avg= 0.293 

9 max= -3.191 min= -3.212 avg= -3.202 

10 max= -0.495 min= -0.496 avg= -0.495 

ENTER DATA 55C, 47C 


* DONE 


WD VALUE NAME 

— > FAULT UTrav 

— > FAULT OTrav UPwr 


— > FAULT OSlew 

— > FAULT UTrav 


— > FAULT UTrav 

6 max= 4.223 min= 4.223 avg= 4.223 

7 max= 97.468 min= 97.341 avg= 97.405 

8 max= 0.294 min= 0.284 avg= 0.289 

9 max= -3.191 min= -3.226 avg= -3.209 
10 max= -0.376 min- -0.502 avg= -0.439 

ENTER DATA 60C, 5 1C 


A-301 


RT 4 


EOA 


G 2 Sensor Values 


* DONE 


WD 

VALUE NAME 



WD VALUE 

NAME 



1 

5400 

Total Temp 

360.000 

DegR 

— > FAULT 

UTrav 



2 

4BFF 

Pitot Pressure 80.000 

Hg 

— > FAULT 

OTrav UPwr 


3 

OCCC 

Long. Stick 

-0.406 

In 





4 

52 6A 

Right TEF 

0.843 

In 

— > FAULT 

OS lew 



5 

16A3 

NWS 

23.974 

Deg 





6 

5BFF 

Right LEF 

36.000 

Deg 

- — > FAULT 

OTrav OS lew 


7 

1EFF 

Power Lever 

Cntl 97.468 

Deg 





8 

22C7 

Rudder Pedal 

0.293 

In 





9 

2432 

Left Stabilator -3.212 

In 





10 

68DD 

Left Rudder 

-0.378 

In 

— >FAULT 

OS lew 








6 max- 

4.223 min= 

4.223 

avg= 4.223 






7 max= 97.468 min= 

97.341 

avg= 97.405 

3 

max= 

-0.305 min— 

-0.509 avg= - 

■0.407 

8 max= 

0.294 min= 

0.282 

avg= 0.288 

4 

max= 

1.073 min= 

0.637 a vg= 

0.855 

9 max= - 

3.191 min= 

-3.212 

avg= -3 .202 

5 

max= 

24.707 min= 

16.789 avg= 20.748 

10 max= - 

0.495 min= 

-0.539 

avg= -0.517 


ENTER DATA 65C, 56C 


RT 4 EOA 
jG 2 Sensor Values 


* DONE 


WD VALUE 


NAME 


WD VALUE 


NAME 


1 

5400 

Total Temp 

360.000 

DegR 

— > FAULT 

UTrav 



2 

4B4B 

Pitot Pressure 66.144 

Hg 

— >FAULT 

OS lew UPwr 


3 

0CC9 

Long. Stick 

-0.415 

In 





4 

1254 

Right TEF 

0.669 

In 





5 

5699 

NWS 

22.507 

Deg 

— > FAULT 

OS lew 



6 

5800 

Right LEF 

-7.000 

Deg 

— >FAULT 

UTrav 



7 

1EFF 

Power Lever 

Cntl 97.468 

Deg 





8 

22C7 

Rudder Pedal 

0.293 

In 





9 

2432 

Left Stabilator -3.212 

In 





10 

6874 

Left Rudder 

-0.514 

In 

— > FAULT 

OS lew 








7 max= 97.468 min= 

97.214 

avg= 97.341 

3 

max= 

-0.412 min= 

-0.560 avg= ■ 

-0.486 

8 max= 

0.294 min= 

0.282 

avg= 0.288 

4 

max= 

0.851 min= 

0.519 avg= 

0.685 

9 max= - 

•3.191 min= 

-3.212 

avg= -3.202 

5 

max= 

21.334 min= 

12.390 avg= 16.862 

10 max= - 

•0.493 min= 

-0.496 

avg= -0.495 


ENTER DATA 70C, 60C 


A-302 



RT 4 


EOA 


: G 2 Sensor Values 


WD VALUE NAME 

1 7DFF Total Temp 

2 4B6A Pitot Pressure 

3 4C89 Long. Stick 

4 1231 Right TEF 

5 5652 NWS 

6 5800 Right LEF 

7 1EFF Power Lever Cntl 

8 22C7 Rudder Pedal 

9 2432 Left Stabilator 
10 6800 Left Rudder 


* DONE 


634.731 DegR 
68.530 Hg 
-0.604 In 
0.392 In 
12.097 Deg 
-7.000 Deg 
97.468 Deg 
0.293 In 
-3.212 In 
-0.665 In 


3 max= -0.471 min= -0.601 avg= -0.536 

4 max= 0.637 min= 0.368 avg= 0.503 

5 max= 17.815 min= 11.510 avg= 14.663 


WD VALUE 

— > FAULT 
— > FAULT 
— > FAULT 

— > FAULT 
— > FAULT 


3 :oor 


UTrav 
OS lew UPwr 
OS lew 

OS lew 

UTrav OSlew 


— > FAULT UTrav 

6 max= 4.223 min= 4.223 avg= 4.223 

7 max= 97.468 min= 97.214 avg= 97.341 

8 max= 0.294 min= 0.291 avg= 0.293 

9 max= -3.191 min= -3.212 avg= -3.202 

10 max= -0.493 min= -0.540 avg= -0.517 

ENTER DATA 75C, 65C 


RT 4 EOA 


G 2 Sensor Values 


* DONE 


WD 

VALUE NAME 



WD VALUE 

NAME 


1 

4000 

Total Temp 

360.000 

DegR 

— > FAULT 

UTrav 


2 

4 8DE 

Pitot Pressure 

18.339 

Hg 

— > FAULT 

OSlew 

UPwr 

3 

0C7C 

Long. Stick 

-0.643 

In 




4 

5263 

Right TEF 

0.788 

In 

— > FAULT 

OSlew 


5 

5693 

NWS 

21.628 

Deg 

— > FAULT 

OSlew 


6 

5800 

Right LEF 

-7.000 

Deg 

— > FAULT 

UTrav 

OSlew 

7 

5F3B 

Power Lever Cntl 

105.093 

Deg 

— > FAULT 

OSlew 


8 

22C7 

Rudder Pedal 

0.293 

In 




9 

2432 

Left Stabilator 

-3.212 

In 




10 

6861 

Left Rudder 

-0.539 

In 

— > FAULT 

OSlew 



3 max= -0.533 min= -0.666 avg= -0.600 

4 max= 1.041 min= 0.590 avg= 0.816 

5 max= 23.240 min= 16.349 avg= 19.795 


7 max= 97.468 min= 97.341 avg= 97.405 

8 max= 0.294 min= 0.291 avg= 0.293 

9 max= -3.191 min= -3.226 avg= -3.209 
10 max= -0.378 min- -0.496 avg= -0.437 

ENTER DATA £5£+5M, 69 C 

"7S** C, Ct )- 4^ 

^*1 Ei-'&Pr ^ 


A-303 



RT 


4 


EOA 


* DONE 


G 2 Sensor Values 


WD 

VALUE NAME 



WD VALUE 

NAME 



1 

C200 

Total Temp 

635.269 

DegR 

— > FAULT 

UTrav 



2 

4970 

Pitot Pressure 29.578 

Hg 

— > FAULT 

OS lew UPwr 


3 

4C59 

Long. Stick 

-0.746 

In 

— > FAULT 

OSlew 



4 

122F 

Right TEF 

0.376 

In 





5 

5657 

NWS 

12.830 

Deg 

— > FAULT 

OS lew 



6 

5BFF 

Right LEF 

36.000 

Deg 

— > FAULT 

OTrav OSlew 


7 

1EFF 

Power Lever 

Cntl 97.468 

Deg 





8 

22C7 

Rudder Pedal 

0.293 

In 





9 

2430 

Left Stabilator -3.226 

In 





10 

6884 

Left Rudder 

-0.493 

In 

— > FAULT 

OSlew 








6 max= 

4.223 min= 

4.223 

avg= 4.223 






7 max= 97.468 min= 

97.214 

avg= 97.341 

3 

max= 

-0.666 min= 

-0.835 avg= ■ 

-0.751 

8 max= 

0.294 min= 

0.282 

avg- 0.288 

4 

max= 

0.566 min= 

0.337 avg= 

0.451 

9 max= - 

■3.191 min= 

-3.226 

avg= -3 .209 

5 

max= 

15.029 min= 

9.018 avg- : 

12.023 

10 max= - 

0.376 min= 

-0.497 

avg= -0.437 








ENTER DATA 75+10M 72C 


RT 

4 

EOA 

* DONE 

G 

2 

Sensor Values 



WD 

VALUE NAME 



WD VALUE 

NAME 


1 

D7FF 

Total 

Temp 

910.000 

DegR 

— > FAULT 

UTrav 


2 

4A24 

Pitot 

Pressure 

43.435 

Hg 

— > FAULT 

OSlew 

UPwr 

3 

4C3D 

Long. 

Stick 

-0.829 

In 

■ — > FAULT 

OSlew 


4 

5216 

Right 

TEF 

0.178 

In 

— > FAULT 

OSlew 


5 

55FB 

NWS 


-0.660 

Deg 

— > FAULT 

OSlew 


6 

5800 

Right 

LEF 

-7.000 

Deg 

— > FAULT 

UTrav 

OSlew 

7 

5EFE 

Power 

Lever Cntl 

97.341 

Deg 

— >FAULT 

OSlew 


8 

22C7 

Rudder Pedal 

0.293 

In 




9 

2432 

Left Stabilator 

-3.212 

In 




10 

6874 

Left Rudder 

-0.514 

In 

— >FAULT 

OSlew 








7 

max= 97.468 

min= 

97.341 

avg= 97.405 

3 

max= -0.723 

min= -0.844 

avg= 

-0.783 

8 

max- 0.458 

min= 

0.282 

avg= 0.370 

4 

max= 0.321 

min= -0.020 

avg= 

0.150 

9 

max= -3.191 

min= 

-3.212 

avg= -3.202 

5 

max= 10.191 

min= -0.953 

avg= 

4.619 

10 

max= -0.492 

min= 

-0.562 

avg- -0.527 


ENTER DATA 75+15M 73C 


A-304 



RT 4 


EOA 


* DONE 


”G 2 Sensor Val-ues 


WD 

VALUE NAME 



WD VALUE 

NAME 



1 

4000 

Total Temp 

360.000 

DegR 

— > FAULT 

UTrav 



2 

4A2 1 

Pitot Pressure 43.204 

Hg 

— > FAULT 

UPwr 



3 

4C3F 

Long. Stick 

-0.823 

In 

— > FAULT 

OS lew 



4 

120E 

Right TEF 

0.115 

In 





5 

5622 

NWS 

5.059 

Deg 

— > FAULT 

OS lew 



6 

590B 

Right LEF 

4.223 

Deg 

— > FAULT 

OS lew 



7 

1EFE 

Power Lever 

Cntl 97.341 

Deg 





8 

22C7 

Rudder Pedal 

0.293 

In 





9 

2432 

Left Stabilator -3.212 

In 





10 

68BB 

Left Rudder 

-0.422 

In 

— > FAULT 

OS lew 








6 max= 

4.223 min= 

4.223 

avg= 4.223 






7 max= 97.468 min= 

97.341 

avg= 97.405 

3 

max= 

-0.758 min= 

-0.853 avg= - 

-0.806 

8 max= 

0.294 min- 

0.282 

avg= 0.288 

4 

max= 

0.265 min= 

0.028 avg= 

0.14 6 

9 max= - 

■3.191 min= 

-3.212 

avg= -3.202 

5 

max= 

7.111 min= 

1.540 avg= 

4.326 

10 max= 

0.493 min= 

-0.535 

avg= -0.021 







ENTER DATA 75+2 0M 75C 


RT 

4 

EOA 

* DONE 

G 

2 

Sensor Values 



WD 

VALUE NAME 



WD VALUE 

NAME 


1 

4800 

Total Temp 

360.000 

DegR 

— > FAULT 

UTrav 


2 

49C2 

Pitot Pressure 

35.891 

Hg 

— > FAULT 

UPwr 


3 

4C52 

Long. Stick 

-0.767 

In 

— > FAULT 

OS lew 


4 

5230 

Right TEF 

0.384 

In 

— >FAULT 

OS lew 


5 

5651 

NWS 

11.950 

Deg 

— > FAULT 

OSlew 


6 

5BFF 

Right LEF 

36.000 

Deg 

— > FAULT 

OTrav 

OSlew 

7 

5EFF 

Power Lever Cntl 

97.468 

Deg 

— >FAULT 



8 

22C7 

Rudder Pedal 

0.293 

In 




9 

2432 

Left Stabilator 

-3.212 

In 




10 

6800 

Left Rudder 

-0.665 

In 

— > FAULT 

UTrav 

OSlew 


3 

max= -0.711 

min= 

-0.835 

avg= -0.773 

7 

8 

max- 97.468 
max= 0.468 

min= 

min= 

97.341 

0.282 

avg- 97.405 
avg= 0.375 

4 

max= 0.360 

min= 

0.020 

avg= 0.190 

9 

max= -3.191 

min= 

-3.226 

avg= -3.209 

5 

max= 14.883 

min= 

5.792 

avg= 10.337 

10 

max= -0.376 

min= 

-0.514 

avg= -0.445 


ENTER DATA 75+25M 76C 


A-305 



RT 

4 

EOA 







* DONE 

" "G 2 

Sensor Values 







WD 

VALUE NAME 



WD VALUE 

NAME 




1 

4000 

Total Temp 

360.000 

DegR 

— > FAULT 

UTrav 




2 

49D6 

Pitot Pressure 37.430 

Hg 

— > FAULT 

OS lew 

UPwr 


3 

0C6B 

Long. Stick 

-0.693 

In 






4 

5234 

Right TEF 

0.416 

In 

— > FAULT 

OS lew 




5 

5659 

NWS 

13.123 

Deg 

— > FAULT 

OS lew 




6 

59 OB Right LEF 

4.223 

Deg 

— > FAULT 

OS lew 




7 

5C00 

Power Lever 

Cntl 0.000 

Deg 

— > FAULT 

UTrav 

OS lew 


8 

22C7 

Rudder Pedal 

0.293 

In 






9 

2432 

Left Stabilator -3.212 

In 






10 

68DE 

Left Rudder 

-0.376 

In 

— > FAULT 

OS lew 









6 max= 

4.223 rain= 

4.223 

avg= 4.223 






7 max=104.966 min= 

97.341 

avg=101. 153 

3 

max= 

-0.640 min= 

-0.764 avg= ■ 

-0.702 

8 max= 

0.464 min= 

0.282 

avg= 0.373 

4 

max= 

0.653 min= 

0.257 avg= 

0.455 

9 max= - 

2.133 min= 

-3.212 

avg= -2.673 

5 

max= 

15.762 min= 

10.337 avg- : 

13.050 

10 max= - 

0.493 min= 

-0.496 

avg= -0.495 








ENTER DATA 75+3 0M 76C 

RT 

4 

EOA 







* DONE 

J 

; 2 

Sensor Values 








WD 

VALUE NAME 



WD VALUE 

NAME 



1 

FCFF 

Total Temp 

497.097 

DegR 

— > FAULT 

UTrav 



2 

49D1 

Pitot Pressure 37.045 

Hg 

— > FAULT 

OS lew UPwr 


3 

0C7 0 

Long. Stick 

-0.678 

In 





4 

5251 

Right TEF 

0.645 

In 

— > FAULT 

OS lew 



5 

565B 

NWS 

13.416 

Deg 

— > FAULT 

OS lew 



6 

5BA9 

Right LEF 

32.385 

Deg 

— > FAULT 

OS lew 



7 

5EFF 

Power Lever 

Cntl 97.468 

Deg 

— > FAULT 

OS lew 



8 

22C7 

Rudder Pedal 

0.293 

In 





9 

2432 

Left Stabilator -3.212 

In 





10 

6800 

Left Rudder 

-0.665 

In 

— > FAULT 

UTrav OS lew 







6 max= 

4.223 min= 

4.223 

avg- 4.223 






7 max= 97.468 min= 

97.214 

avg- 97.341 

3 

max= 

-0.575 min= 

-0.693 avg= ■ 

-0.634 

8 max= 

0.468 min= 

0.282 

avg= 0.375 

4 

max= 

0.780 min= 

0.527 avg= 

0.653 

9 max= - 

■3.191 min= 

-3.226 

avg= -3.209 

5 

max= 

17.229 min= 

11.070 avg= : 

14.150 

10 iax= - 

■0.497 min= 

-0.497 

avg= -0.497 







ENTER DATA 75+35M 77 C 





A- 

-306 






RT 4 


EOA 


* DONE 


”^G 2 Sensor Values 


WD VALUE NAME 

1 7DFF Total Temp 634.731 DegR 

2 4953 Pitot Pressure 27.346 Hg 

3 4CA1 Long. Stick -0.533 In 

4 1278 Right TEF 0.954 In 

5 165B NWS 13.416 Deg 

6 5800 Right LEF -7.000 Deg 

7 5C00 Power Lever Cntl 0.000 Deg 

8 22C7 Rudder Pedal 0.293 In 

9 2430 Left Stabilator -3.226 In 

10 6800 Left Rudder -0.665 In 


3 max= -0.483 min= -0.637 avg= -0.560 

4 max= 1.144 min= 0.772 avg= 0.958 

5 max= 19.575 min= 12.243 avg= 15.909 


RT 4 EOA 

G 2 Sensor Values 


WD VALUE NAME 

1 F7FE Total Temp 909.462 DegR 

2 4A04 Pitot Pressure 40.971 Hg 

3 4CCB Long. Stick -0.409 In 

4 527A Right TEF 0.970 In 

5 5670 NWS 16.496 Deg 

6 5BFF Right LEF 36.000 Deg 

7 5EFF Power Lever Cntl 97.468 Deg 

8 22C7 Rudder Pedal 0.293 In 

9 2432 Left Stabilator -3.212 In 

10 6AD3 Left Rudder 0.275 In 


3 max= -0.409 min= -0.566 avg= -0.487 

4 max= 1.429 min= 1.010 avg= 1.219 

5 max= 21.628 min= 12.683 avg= 17.155 


WD VALUE NAME 

— > FAULT UTrav 

— >FAULT OS lew UPwr 

— > FAULT OS lew 


— > FAULT UTrav OS lew 

— > FAULT UTrav 


— > FAULT UTrav OSlew 

6 max= 4.223 min= 4.223 avg= 4.223 

7 max=105 . 093 min= 97.341 avg=101.217 

8 max= 0.464 min= 0.282 avg= 0.373 

9 max= -3.191 min= -3.226 avg= -3.209 
10 max= 0.561 min= -0.496 avg= 0.033 

ENTER DATA 75+4 0M 77C 


* DONE 


WD VALUE NAME 

— >FAULT UTrav 

— > FAULT OSlew UPwr 

— >FAULT OSlew 

— > FAULT OSlew 

— > FAULT OSlew 

— >FAULT OTrav OSlew 

— >FAULT OSlew 


— > FAULT OSlew 

6 max= 4.223 min= 4.223 avg= 4.223 

7 max= 97.468 min= 97.087 avg= 97.278 

8 max= 0.464 min- 0.282 avg- 0.373 

9 max- -3.191 min= -3.226 avg= -3.209 
10 max= -0.376 min= -0.376 avg= -0.376 

ENTER DATA 75+45M 78C 


A-307 



RT 4 


EOA 


* DONE 


m 'SG 2 Sensor Values 


WD 

VALUE NAME 



WD VALUE 

NAME 


1 

77FE 

Total 

Temp 

909 . 462 

DegR 

— > FAULT 

UTrav 


2 

4A51 

Pitot 

Pressure 

46.899 

Hg 

— > FAULT 

OS lew 

UPwr 

3 

4CCC 

Long. 

Stick 

-0.406 

In 

— > FAULT 

OS lew 


4 

52AE 

Right 

TEF 

1.382 

In 

— > FAULT 

OS lew 


5 

1683 

NWS 


19.282 

Deg 




6 

5BFF 

Right 

LEF 

36.000 

Deg 

— > FAULT 

OTrav 

OSlew 

7 

5EFF 

Power 

Lever Cntl 

97.468 

Deg 

— > FAULT 

OS lew 


8 

62C7 

Rudder Pedal 

0.293 

In 

— > FAULT 

OS lew 


9 

2432 

Left Stabilator 

-3.212 

In 




10 

6ABB 

Left Rudder 

0.244 

In 

— >FAULT 

OSlew 








7 

max= 97.468 

min= 

97.214 

avg= 97.341 

3 

max= -0.382 

min= 

-0.504 

avg= -0.443 

8 

max= 

0.468 

min= 

0.282 

avg= 

0.375 

4 

max= 1.437 

min= 

0.986 

avg= 1.211 

9 

max= -3.205 

xnin= 

-3.226 

avg= -3 . 215 

5 

max= 20.601 

min= 

15.469 

avg= 18.035 

10 

max= 

0.561 

min= 

-0.496 

avg- 

0.033 


ENTER DATA 75+50M 78C 


RT 4 EOA 


'G 2 Sensor Values 


* DONE 


WD VALUE NAME 


WD VALUE NAME 


1 

EC00 

Total 

Temp 

360.000 

DegR 

— > FAULT 

UTrav 

2 

4AD7 

Pitot 

Pressure 

57.214 

Hg 

— > FAULT 

OSlew UPwr 

3 

0CDD 

Long. 

Stick 

-0.355 

In 



4 

5292 

Right 

TEF 

1.160 

In 

— > FAULT 

OSlew 

5 

5682 

NWS 


19.135 

Deg 

— > FAULT 

OSlew 

6 

590B 

Right 

LEF 

4.223 

Deg 

— > FAULT 


7 

1EFF 

Power 

Lever Cntl 

97.468 

Deg 



8 

22C7 

Rudder Pedal 

0.293 

In 



9 

2432 

Left Stabilator 

-3.212 

In 



10 

6800 

Left Rudder 

-0.665 

In 

— > FAULT 

UTrav 






7 

max= 97.468 

min= 97.468 

avg- 97.468 

3 

max= -0.308 

min= -0.432 

avg= -0.370 

8 

max- 

0.458 

min= 0.282 

avg= 0.370 

4 

max= 1.445 

min= 1.041 

avg= 1.243 

9 

max= -3.212 

min= -3.247 

avg= -3.229 

5 

max= 23.827 

min= 16.935 

avg= 20.381 

10 

max= 

0.257 

min- -0.379 

avg— -0.061 


ENTER DATA 75+55M 78C 


A-308 



RT 4 EOA 
'~G 2 Sensor Values 


WD VALUE NAME 


1 

5800 

Total 

Temp 

360.000 

2 

4AAF 

Pitot 

Pressure 

54.135 

3 

4CE1 

Long. 

Stick 

-0.344 

4 

5283 

Right 

TEF 

1.041 

5 

567E 

NWS 


18.548 

6 

5BFF 

Right 

LEF 

36.000 

7 

1EFF 

Power 

Lever Cntl 

97.468 

8 

22C7 

Rudder Pedal 

0.293 

9 

2432 

Left Stabilator 

-3.212 

10 

2AC5 

Left Rudder 

0.257 


WD VALUE NAME 

DegR — >FAULT UTrav 

Hg * — > FAULT OS lew UPwr 

In — > FAULT OS lew 

In — > FAULT OS lew 

Deg — > FAULT OS lew 

Deg — >FAULT OTrav OS lew 

Deg 

In 

In 

In 


* DONE 
TIy^-H'.ooo^ 


3 max= -0.281 min= -0.403 avg= -0.342 

4 max= 1.405 min= 1.105 avg= 1.255 

5 max= 23.974 min= 16.642 avg= 20.308 


RT 4 EOA 

G 2 Sensor Values 


WD VALUE NAME 

1 5400 Total Temp 360.000 DegR 

2 4B0F Pitot Pressure 61.525 Hg 

3 4CFC Long. Stick -0.264 In 

4 128C Right TEF 1.112 In 

5 1688 NWS 20.015 Deg 

6 5800 Right LEF -7.000 Deg 

7 5C00 Power Lever Cntl 0.000 Deg 

8 22C7 Rudder Pedal 0.293 In 

9 2432 Left Stabilator -3.212 In 

10 6BA8 Left Rudder 0.552 In 


3 max= -0.246 min= -0.367 avg= -0.307 

4 max= 1.374 min= 1.033 avg= 1.204 

5 max= 22.507 min= 16.642 avg= 19.575 


7 max= 97.468 min= 89.971 avg= 93.719 

8 iax= 0.467 min= 0.282 avg= 0.375 

9 max= -3.122 min= -3.226 avg- -3.174 

10 max= 0.497 min= 0.241 avg= 0.369 

ENTER DATA 75+60M 78C 


* DONE 


WD VALUE NAME 

— > FAULT UTrav 

— > FAULT OS lew UPwr 

— >FAULT OS lew 


— > FAULT UTrav OS lew 

— >FAULT UTrav OS lew 


— > FAULT OS lew 


7 max= 97.468 min= 97.341 avg- 97.405 

8 max= 0.294 min= 0.282 avg= 0.288 

9 max= -3.191 min= -3.226 avg= -3.209 

10 max= -0.387 min= -0.387 avg= -0.387 

ENTER DATA 70C, 75C 


A-309 



RT 4 


EOA 


* DONE 


2 Sensor Values 


WD VALUE NAME 

1 4800 Total Temp 360.000 DegR 

2 4ACF Pitot Pressure 56.598 Hg 

3 0CF4 Long. Stick -0.287 In 

4 527E Right TEF 1.002 In 

5 569B NWS 22.801 Deg 

6 5800 Right LEF -7.000 Deg 

7 5C00 Power Lever Cntl 0.000 Deg 

8 22C7 Rudder Pedal 0.293 In 

9 2432 Left Stabilator -3.212 In 

10 6B7D Left Rudder 0.496 In 


3 max= -0.222 min= -0.403 avg= -0.312 

4 max= 1.437 min= 0.986 avg= 1.211 

5 max= 25.000 min= 14.883 avg= 19.941 


RT 4 EOA 

G 2 Sensor Values 


WD VALUE NAME 

1 E900 Total Temp 497.634 DegR 

2 4 ABF Pitot Pressure 55.367 Hg 

3 0CC6 Long. Stick -0.424 In 

4 127C Right TEF 0.986 In 

5 566B NWS 15.762 Deg 

6 5BFF Right LEF 36.000 Deg 

7 5EFF Power Lever Cntl 97.468 Deg 

8 22C7 Rudder Pedal 0.293 In 

9 64CD Left Stabilator -2.133 In 

10 6857 Left Rudder -0.552 In 


3 max= -0.358 min= -0.504 avg= -0.431 

4 max= 1.136 min= 0.843 avg= 0.990 

5 max= 17.669 min= 13.123 avg= 15.396 


WD VALUE NAME 

— > FAULT UTrav 

— > FAULT OS lew UPwr 

— > FAULT OS lew 

— > FAULT OS lew 

— > FAULT UTrav OSlew 

— > FAULT UTrav 


— >FAULT OSlew 


7 max= 97.468 min= 89.971 avg= 93.719 

8 max= 0.468 min= 0.282 avg= 0.375 

9 max= 3.212 min= -3.226 avg= -0.007 

10 max= 0.562 min= -0.493 avg= 0.034 

ENTER DATA 65C, 73C 


* DONE 


WD VALUE NAME 

— > FAULT UTrav 

— > FAULT OSlew UPwr 


— >FAULT OSlew 

— > FAULT OTrav OSlew 

— > FAULT OSlew 

— > FAULT OSlew 

— > FAULT OSlew 

6 max- 4.223 min= 4.223 avg= 4.223 

7 max= 97.468 min= 97.214 avg= 97.341 

8 max= 0.464 min= 0.282 avg= 0.373 

9 max= -3.191 min= -3.226 avg= -3.209 

10 max= 0.557 min= -0.401 avg= 0.078 

ENTER DATA 60C, 68 C 


A-310 



RT 4 


EOA 


* DONE 


"'G 2 Sensor Values 


WD 

VALUE NAME 



WD VALUE 

NAME 


1 

4000 

Total Temp 

360.000 

DegR 

— > FAULT 

UTrav 


2 

4A54 

Pitot Pressure 47.130 

Hg 

— > FAULT 

OSlew UPwr 


3 

0C9C 

Long. Stick 

-0.548 

In 




4 

126F 

Right TEF 

0.883 

In 




5 

564E 

NWS 

11.510 

Deg 

— > FAULT 

OS lew 


6 

5800 

Right LEF 

-7.000 

Deg 

— >FAULT 

UTrav OSlew 


7 

5C00 

Power Lever 

Cntl 0.000 

Deg 

— > FAULT 

UTrav OSlew 


8 

22C6 

Rudder Pedal 

0.291 

In 




9 

2432 

Left Stabilator -3.212 

In 




10 

6800 

Left Rudder 

-0.665 

In 

— > FAULT 

UTrav 







6 max= 

4.223 min- 4.223 

avg= 4.223 






7 max= 98.485 min= 97.214 

avg= 97.849 

3 

max= 

-0.412 min= 

-0.575 avg= - 

0.493 

8 max= 

0.468 min= 0.282 

avg= 0.375 

4 

max= 

1.002 min^ 

0.629 avg= 

0.816 

9 max= - 

■3.191 min= -3.226 

avg= -3.209 

5 

max= 

16.642 min= 

7.551 avg= 12.097 

10 max= 

0.557 min= -0.496 

avg= 0.031 


ENTER DATA 55C, 65C 


RT 

4 EOA 










* DONE 

i 

3 2 Sensor Values 




vxt. 

WD 

VALUE NAME 



WD VALUE 

NAME 

1 

73FF Total Temp 

910.000 

DegR 

— > FAULT 

UTrav 

2 

4A56 Pitot Pressure 

47.284 

Hg 

— > FAULT 

UPwr 

3 

0C85 Long. Stick 

-0.616 

In 



4 

52 3 A Right TEF 

0.463 

In 

— >FAULT 


5 

163E NWS 

9.164 

Deg 



6 

5800 Right LEF 

-7.000 

Deg 

— >FAULT 

OTrav OSlew 

7 

1EFF Power Lever Cntl 

97.468 

Deg 



8 

22C7 Rudder Pedal 

0.293 

In 



9 

2432 Left Stabilator 

-3.212 

In 



10 

2AC2 Left Rudder 

0.253 

In 




3 max- -0.578 

4 max= 0.487 

5 max= 12.243 


min= -0.678 
min= 0.281 
min= 6.525 


avg= -0.628 
avg= 0.384 
avg= 9.384 


6 max= 

7 max- 

8 max- 

9 max= 
10 max= 


4.223 
97.468 
0.458 
-3 . 191 
0.253 


min= 4.223 
min= 97.341 
iain= 
min= 
min= 


avg= 4.223 
avg= 97.405 
avg= 0.370 


0.282 
-3.247 avg= -3.219 
-0.496 avg= -0.122 
ENTER DATA 50C, 6 1C 


A-311 



RT 4 

EOA 

MSG 2 

Sensor Values 


* DONE 


WD VALUE NAME 


WD VALUE NAME 


1 7 COO Total Temp 

2 4A69 Pitot Pressure 

3 0C79 Long. Stick 

4 1220 Right TEF 

5 5628 NWS 

6 5800 Right LEF 

7 1EFF Power Lever Cntl 

8 22C7 Rudder Pedal 

9 2432 Left Stabilator 
10 6886 Left Rudder 


360.000 DegR 
48.746 Hg 
-0.652 In 
0.257 In 
5.938 Deg 
-7.000 Deg 
97.468 Deg 
0.293 In 
-3.212 In 
-0.491 In 


— > FAULT UTrav 

— > FAULT OS lew UPwr 


— > FAULT OS lew 

- — >FAULT UTrav OS lew 


— > FAULT OS lew 


3 max= -0.598 

4 max= 0.313 

5 max= 9.457 


min= -0.705 
min= 0.051 
min== 5.645 


avg= -0.652 
avg= 0.182 
avg- 7.551 


6 max= 4.223 

7 max= 97.468 

8 max= 0.294 

9 max= -3.191 
10 max= -0.376 


min= 4.223 avg= 4.223 
min= 97.214 avg= 97.341 
min= 0.282 avg= 0.288 
min= -3.226 avg= -3.209 
min= -0.496 avg= -0.436 
ENTER DATA 45C, 58 C 


RT 4 EOA 
T SG 2 Sensor Values 


* DONE 


WD VALUE NAME 


WD VALUE NAME 


1 55FF Total Temp 

2 4A79 Pitot Pressure 

3 4C7B Long. Stick 

4 12 0B Right TEF 

5 5627 NWS 

6 5BFF Right LEF 

7 1EFF Power Lever Cntl 

8 22C8 Rudder Pedal 

9 2432 Left Stabilator 
10 68DE Left Rudder 


634.731 DegR 
49.978 Hg 
-0.646 In 
0.091 In 
5.792 Deg 
36.000 Deg 
97.468 Deg 
0.294 In 
-3.212 In 
-0.376 In 


— > FAULT UTrav 

— > FAULT UPwr 

— > FAULT OS lew 


— >FAULT OSlew 

— >FAULT OTrav OSlew 


— > FAULT OSlew 


max= -0.616 

min= 




6 

7 

max= 

max= 

4.223 

97.468 

min= 4.223 
min= 97.087 

avg= 4.223 
avg*= 97.278 

-0.717 

avg= 

-0.666 

8 

max= 

0.294 

min= 0.282 

avg= 0.288 

max= 0.234 

min= 

-0.036 

avg= 

0.099 

9 

max= 

-3.191 

min- -3.212 

avq= -3.202 

max= 11.217 

min- 

4.326 

avg= 

7.771 

10 

max= 

-0.376 

min- -0.497 avg- -0.437 
ENTER DATA 40C, 53C 
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RT 4 


EOA 


* DONE 


MSG 2 Sensor Values 

WD VALUE NAME WD VALUE NAME 


1 

EFFF 

Total 

Temp 

910.000 

2 

4 A3 7 

Pitot 

Pressure 

44.897 

3 

4C7C 

Long. 

Stick 

-0.643 

4 

5234 

Right 

TEF 

0.416 

5 

1652 

NWS 


12.097 

6 

5BFF 

Right 

LEF 

36.000 

7 

1EFF 

Power 

Lever Cntl 

97.468 

8 

22C7 

Rudder Pedal 

0.293 

9 

2432 

Left Stabilator 

-3.212 

10 

2882 

Left Rudder 

-0.496 


DegR 

— > FAULT 

UTrav 


Hg 

— > FAULT 

OSlew 

UPwr 

In 

— > FAULT 

OSlew 


In 

Deg 

— >FAULT 

OSlew 


Deg 

Deg 

In 

In 

In 

— > FAULT 

OTrav 

OSlew 


3 max= -0.548 min= 

4 max- 0.337 min= 

5 max= 15.909 min= 


-0.714 avg= -0.631 
-0.099 avg= 0.119 
6.085 avg= 10.997 


7 max- 97.468 

8 max= 0.294 

9 max= -3.191 
10 max= -0.376 


min= 96.960 avg= 97.214 
min= 0.282 avg= 0.288 
min= -3.212 avg= -3.202 
min= -0.497 avg- -0.437 
ENTER DATA 35C, 49C 


RT 4 EOA 

MSG 2 Sensor Values 


* DONE 


WD VALUE NAME 


WD VALUE NAME 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 


7000 Total Temp 
4996 Pitot Pressure 
4CB0 Long. Stick 
126D Right TEF 
5671 NWS 
5800 Right LEF 
1EFF Power Lever Cntl 
22C7 Rudder Pedal 
2432 Left Stabilator 
68DD Left Rudder 


360.000 DegR 
32.504 Hg 
-0.489 In 
0.867 In 
16.642 Deg 
-7.000 Deg 
97.468 Deg 
0.293 In 
-3.212 In 
-0.378 In 


— >FAULT UTrav 

— >FAULT OS lew UPwr 

— >FAULT OS lew 


— > FAULT OSlew 

— > FAULT UTrav OSlew 


— >FAULT OSlew 


3 max- -0.483 min= -0.572 avg= -0.527 

4 max- 0.867 min= 0.614 avg= 0.740 

5 max= 21.628 min= 13.856 avg= 17.742 


6 max- 4.223 min- 4.223 avg= 4.223 

7 max= 98.358 min= 97.214 avg- 97.786 

8 max= 0.294 min= 0.282 avg- 0.288 

9 max= -3.191 min= -3.226 avg= -3.209 
10 max= -0.376 min= -0.514 avg- -0.445 

ENTER DATA 30C, 42C 
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RT 4 


EOA 


* DONE 


'G 2 Sensor Val-ues 


T^VO. V.5" 2- pnr. 


WD VALUE NAME 


WD VALUE NAME 


1 

7000 

Total Temp 

360.000 

DegR 

— >FAULT 

UTrav 


2 

4A07 

Pitot Pressure 41.202 

Hg 

— >FAULT 

OS lew UPwr 


3 

4C9C 

Long. Stick 

-0.548 

In 

— > FAULT 

OS lew 


4 

522A Right TEF 

0.337 

In 

— > FAULT 

OS lew 


5 

163E 

NWS 

9.164 

Deg 




6 

5800 

Right LEF 

-7.000 

Deg 

— > FAULT 

UTrav 


7 

1EFF 

Power Lever 

Cntl 97.468 

Deg 




8 

22C0 

Rudder Pedal 

0.282 

In 




9 

2432 

Left Stabilator -3.212 

In 




10 

6882 

Left Rudder 

-0.496 

In 

— > FAULT 

OS lew 







6 max= 

4.223 min= 4.223 

avg= 4.223 






7 max= 98.485 min= 97.341 

avg= 97.913 

3 

max= 

-0.474 min= 

-0.589 avg= ■ 

-0.532 

8 max= 

0.294 min= 0.282 

avg= 0.288 

4 

max= 

0.606 min= 

0.265 avg= 

0.435 

9 max= - 

■3.191 min= -3.212 

avg= -3.202 

5 

max= 

15.616 min= 

9.018 avg= 12.317 

10 max= - 

■0.491 min= -0.496 

avg= -0.493 


ENTER DATA 25C, 33C 


RT 4 EOA 

G 2 Sensor Values 


* DONE 


WD 

VALUE NAME 



WD VALUE 

NAME 


1 

7C00 

Total Temp 

360.000 

DegR 

— > FAULT 

UTrav 


2 

4B03 

Pitot Pressure 

60.601 

Hg 

— > FAULT 

OS lew 

UPwr 

3 

occo 

Long. Stick 

-0.441 

In 




4 

125E 

Right TEF 

0.748 

In 




5 

167F 

NWS 

18.695 

Deg 




6 

5800 

Right LEF 

-7.000 

Deg 

— > FAULT 

UTrav 

OSlew 

7 

1EFF 

Power Lever Cntl 

97.468 

Deg 




8 

22C7 

Rudder Pedal 

0.293 

In 




9 

64 CD 

Left Stabilator 

-2.133 

In 

— > FAULT 

OS lew 


10 

6882 

Left Rudder 

-0.496 

In 

— > FAULT 

OSlew 



3 max= -0.397 min= -0.506 avg= -0.452 

4 max= 0.994 min= 0.645 avg= 0.820 

5 max= 21.774 min= 14.736 avg= 18.255 


6 max= 4.223 min= 4.223 avg= 4.223 

7 max= 97.468 min= 97.341 avg= 97.405 

8 max= 0.294 min= 0.285 avg= 0.290 


9 max= -3.191 min= -3.212 avg= -3.202 
10 max= -0.493 min= -0.496 avg= -0.495 

ENTER DATA 25C+5M 32C 
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EOA 


* DONE 


T 4 

SC 2 Sensor Values- 


D VALUE NAME 


WD VALUE 


1 6EFF Total Temp 

2 4BFF Pitot Pressure 

3 4CBC Long. Stick 

4 5292 Right TEF 

5 5688 NWS 

6 5 9 OB Right LEF 

7 1EFF Power Lever Cntl 

8 22C7 Rudder Pedal 

9 2432 Left Stabilator 
0 6800 Left Rudder 


772.366 DegR 
80.000 Hg 
-0 .453 In 
1.160 In 
20.015 Deg 
4.223 Deg 
97.468 Deg 
0.293 In 
-3.212 In 
-0.665 In 


— > FAULT 
— > FAULT 
— > FAULT 
— > FAULT 
— >FAULT 
— > FAULT 


— > FAULT 


UTrav 

OTrav OS lew UPwr 
OS lew 
OS lew 
OS lew 
OS lew 


UTrav 


3 max= -0.326 min= -0.456 avg= -0.391 

4 max= 1.097 min= 0.748 avg= 0.922 

5 max- 23.534 min= 17.229 avg= 20.381 


6 max= 4.223 min= 4.223 avg= 4.223 

7 max= 97.468 min= 97.214 avg= 97.341 

8 max= 0.294 min= 0.293 avg= 0.293 

9 max= -3.191 min= -3.212 avg= -3.202 
10 max= -0.495 min= -0.496 avg= -0.495 

ENTER DATA 25+10M 3 1C 


IT 4 EOA 

[St 2 Sensor Values 


ID VALUE NAME 

1 7DFF Total Temp 

2 4BD8 Pitot Pressure 

3 0CC1 Long. Stick 

4 1272 Right TEF 

5 5683 NWS 

6 590B Right LEF 

7 1EFF Power Lever Cntl 

8 22C7 Rudder Pedal 

9 2432 Left Stabilator 
L0 6800 Left Rudder 


WD VALUE 

634.731 DegR — > FAULT 

76.998 Hg — > FAULT 

-0.438 In 
0.907 In 

19.282 Deg — > FAULT 

4.223 Deg — > FAULT 

97.468 Deg 
0.293 In 
-3.212 In 

-0.665 In — > FAULT 


* DONE 

NAME 

UTrav 
OS lew UPwr 

OS lew 
OS lew 

UTrav OS lew 


( 


3 max= -0.320 min= -0.438 

4 max= 1.089 min= 0.812 

5 max= 23.680 min= 17.815 


7 max= 97.468 
avg= -0.379 8 max= 0.294 
avg= 0.950 9 max= -3.212 
avg- 20.748 10 max= -0.495 


min= 97.214 avg= 97.341 
min= 0.282 avg= 0.288 
min= -3.212 avg= -3.212 
min= -0.496 avg= -0.495 

ENTER DATA 25+15M 30C 
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15.3 ALTITUDE TEST DATA SHEET 

15.3.1 Altitude Test (14.5) PASS0^AIlO 

WARNING: Observe the EOA Maximum Internal Operating Temperature listed in the 

Thermal Test Plan Data Sheet as approaching the upper limit of safe temperatures. 


EOA Initial Stabilized Temperatur e! 3o* 2. °C 1 EOA Maximum Temp. YA^°C@ 9 -AiHg i- 

153.1.1 Print each of the sensor data files for the constant values and attach them behind this data sheet 

All of the Sensors values are constant yesQ^ mcO Expect Yes. 

153.1.2 Altitude results will be in a technical report attach it behind the Altitude Test data sheets. 
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1. TEST OBJECTIVE: The purpose of the test was to verify the performance 
of the EOA when exposed to a simulated altitude of 50,000 feet. 

2. ABSTRACT OF RESULTS: The EOA was exposed to a simulated altitude of 
50,000 feet while operating for a one hour period. One anomaly occurred 
during the test. The unit was reset and operated properly for the 
balance of the test. 
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McDonnell Douglas Aerospace 

3. The test article was an Electro Optics Assembly (EOA) package which is 
part of the Fiber Optics Control Sensor Integration (FOCSI) program. 

The test article was placed in the MDA Combined Environmental Test (GET) 
chamber on a laboratory supplied support fixture. The cabling required 
to operate the EOA was brought out of the chamber on a feed-through port 
to the ground support equipment. One type T thermocouple was routed 
inside the EOA to measure internal air temperature. A second type T 
thermocouple was used to measure chamber air temperature. Chamber air 
was measured and recorded, but was not controlled. The test article 
installation in the CET chamber is shown in Figure 1. 

4. Following a checkout at laboratory ambient pressure, the chamber was 
evacuated to a pressure altitude of 50,000 feet at a rate of 30,000 feet 
per minute . This pressure was maintained for one hour with the EOA 
operating. At approximately 35 minutes into the altitude test, the EOA 
operator reported that the unit had stopped updating. The unit was 
reset and functioned normally for the remainder of the test. It was not 
readily apparent whether the anomaly was related to the altitude 
exposure. At the completion of the one-hour test, the chamber pressure 
was adjusted to laboratory ambient at a rate of 60,000 feet per minute. 
The recorded pressure altitude and temperature data are presented in 
Figure 2 . 

5. Following the test, the EOA was removed from the chamber and returned to 
Dept. 318. 
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FIGURE 2 - PRESSURE ALTITUDE AND TEMPERATURE DATA 
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TABLE 1 - LIST OF EQUIPMENT AND INSTRUMENTS 


Equipment and instruments used in this test are listed below. Applicable 
calibration records are available for inspection. All calibration 
maintenance and certification of MCAIR electrical, electronic and mechanical 
equipment is conducted in accordance with MIL-C-45662 and MDC Process 
Specification 20503. 


Manufacturer Serial or 


Item 

& Model No 

Laboratorv 

Data System 
Tape Recorder 
Digital Meter 
Video Display 

MDC T-056168-7 
Tektronix 4923 
Doric 400 
Hazeltine 1510 

090627 

078924 

B198486 

006864 

Digital Printer 

Epson FX 80 

107123-1 

Capacitance Manometer 

MRS 122AA 

691753 

Power Supply 

MRS CDR-2 

691757 


MCDONNELL. DOUGLAS 
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•Ct.r' X2- Te,5t 

RT 4 EOA #1 

MSG 2 Sensor Values 


HSx 

WD VALUE NAME 


1 

D2FD 

Total 

Temp 

771.290 

2 

4800 

Pitot 

Pressure 

1.250 

3 

0ED3 

Long. 

Stick 

1.131 

4 

52BE 

Right 

TEF 

1.508 

5 

570E 

NWS 


39.663 

6 

5800 

Right 

LEF 

-7.000 

7 

5C00 

Power 

Lever Cntl 

0.000 

8 

2252 

Rudder Pedal 

0.121 

9 

64D5 

Left Stabilator 

-2.078 

10 

29A6 

Left Rudder 

-0.116 



Erro/- 

VALUE 

EVrcv* 

NAME 


DegR 

— >FAULT 

UTrav 


Hg 

In 

— >FAULT 

UTrav 

UPwr 

In 

— > FAULT 

OS lew 


Deg 

— >FAULT 

OS lew 


Deg 

— >FAULT 

UTrav 

OS lew 

Deg 

In 

— > FAULT 

UTrav 

OS lew UPwr 

In 

In 

— >FAULT 

OS lew 



* DONE 


3 

4 

5 


RT 


max= 1.211 min= 
max= 1.754 min= 
max= 40.689 min= 


4 EOA 


1.049 

1.239 

30.279 


avg= 1.130 8 max= 
avg= 1.496 9 max= 
avg= 35.484 10 max= 


0.137 min= 0.054 avg= 0.095 
-2.078 min= “2.224 avg= “2.151 
-0.001 min= -0.164 avg= “0.083 

ENTER DATA*, start ALT . 


M SG 2 Sensor Values 


* DONE 


WD VALUE NAME 


1 

57FE 

Total 

Temp 

909.462 

2 

4800 

Pitot 

Pressure 

1.250 

3 

0ED5 

Long. 

Stick 

1.137 

4 

52D5 

Right 

TEF 

1.690 

5 

1708 

NWS 


38.783 

6 

5BFF 

Right 

LEF 

36.000 

7 

5C00 

Power 

Lever Cntl 

0.000 

8 

2253 

Rudder Pedal 

0.122 

9 

64C2 

Left Stabilator 

-2.210 

10 

6982 

Left Rudder 

-0.163 



WD VALUE 

NAME 


DegR 

— > FAULT 

UTrav 


Hg 

— > FAULT 

UTrav 

UPwr 

In 




In 

— >FAULT 

OS lew 


Deg 




Deg 

— > FAULT 

OTrav 

OS lew 

Deg 

— > FAULT 

UTrav 

OS lew UPwr 

In 




In 

— >FAULT 

OS lew 


In 

— >FAULT 

OS lew 



3 max= 1.182 min= 

4 max= 1.667 min= 

5 max= 42.009 min= 


1.019 avg= 1.100 
1.160 avg= 1.413 
31.158 avg= 36.584 


6 max= 5.610 min= 5.274 avg= 5.442 


8 max= 0.137 

9 max= -2.078 
10 max= -0.116 


min= -0.054 avg= 0.042 
min= -2.210 avg= -2.144 
min= -0.164 avg= -0.140 
ENTER DATA: LAB ALT 


Vi 



EOA 


* DONE 


RT 4 


MSG 2 Sensor Values 


WD 

VALUE NAME 




WD VALUE 

NAME 


1 

E7FE 

Total Temp 

909.462 

DegR 

— >FAULT 

UTrav 


2 

4800 

Pitot Pressure 

1.250 

Hg 

— > FAULT 

UTrav 

UPwr 

3 

4E91 

Long. Stick 


0.936 

In 

— > FAULT 

OS lew 


4 

1290 

Right TEF 


1.144 

In 




5 

572B 

NWS 


43.915 

Deg 

— >FAULT 

OSlew 


6 

5800 

Right LEF 


-7.000 

Deg 

— >FAULT 

UTrav 

OSlew 

7 

5C00 

Power Lever 

Cntl 

0.000 

Deg 

— >FAULT 

UTrav 

UPwr 

8 

2252 

Rudder Pedal 

0.121 

In 




9 

64C2 

Left Stabilator 

-2.210 

In 

— > FAULT 



10 

29A5 

Left Rudder 


-0.118 

In 




3 

max= 

0.954 min= 

0.841 

avg= 

0.897 

8 max= 0.137 min= 0 

4 

max= 

1.809 min= 

1.057 

avg= 

1.433 

9 max= -2 

1.078 min= -2 

5 

max= 

41.422 min= 

35.557 

avg= 38.490 

10 max= -C 

) . 116 min= -0 


RT 4 EOA 


'"G 2 Sensor Values 


ENTER DATA? EOA@3 OC 




* DONE 


WD 

VALUE NAME 



WD VALUE 

NAME 


1 

D2FD 

Total Temp 

771.290 

DegR 

— >FAULT 

UTrav 


2 

4800 

Pitot Pressure 

1.250 

Hg 

— > FAULT 

UTrav 

UPwr 

3 

4E74 

Long. Stick 

0.850 

In 

— > FAULT 

OSlew 


4 

5294 

Right TEF 

1.176 

In 

— >FAULT 

OSlew 


5 

571F 

NWS 

42.155 

Deg 

— > FAULT 

OSlew 


6 

58A7 

Right LEF 

0.020 

Deg 

— >FAULT 

OSlew 


7 

5C00 

Power Lever Cntl 

0.000 

Deg 

— >FAULT 

UTrav 

OSlew UPwr 

8 

625D 

Rudder Pedal 

0.137 

In 

— >FAULT 

OSlew 


9 

24C2 

Left Stabilator 

-2.210 

In 




10 

69EE 

Left Rudder 

-0.023 

In 

— > FAULT 

OSlew 



3 max= 0.930 min= 0.815 avg= 0.872 

4 max= 1.738 min= 1.271 avg= 1.504 

5 max= 43.768 min= 37.023 avg= 40.396 


6 max= 0.020 min= 0.020 avg= 0.020 

8 max= 0.144 min= 0.096 avg= 0.120 

9 max= -2.078 min= -2.224 avg= -2.151 

10 max= -0.116 min= -0.118 avg= -0.117 

ENTER DATA: EOA@30.2C 
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RT 4 


EOA 


* DONE 


MSG 2 Sensor Values 


WD VALUE NAME WD VALUE NAME 


1 

D2FD 

Total Temp 

771.290 

DegR 

— >FAULT 

UTrav 




2 

4800 

Pitot Pressure 

1.250 

Hg 

— > FAULT 

UTrav UPwr 



3 

0E77 

Long. Stick 


0.859 

In 







4 

5297 

Right TEF 


1.200 

In 

— > FAULT 

OS lew 




5 

56FE 

NWS 


37.317 

Deg 

— > FAULT 

OS lew 




6 

5BFF 

Right LEF 


36.000 

Deg 

— > FAULT 

OTrav OS lew 



7 

5C00 

Power Lever 

Cntl 

0.000 

Deg 

— > FAULT 

UTrav UPwr 



8 

6252 

Rudder Pedal 

0.121 

In 

— >FAULT 

OS lew 




9 

24D5 

Left Stabilator 

-2.078 

In 







10 

6981 

Left Rudder 


-0.164 

In 

— > FAULT 

OS lew 










6 max= 0.020 

min= 

0.020 

avg= 

0.020 

3 

max= 

0.974 min= 

0.829 

avg— 

0.902 

8 max= 0.137 

min= 

0.096 

avg= 

0.117 

4 

max= 

1.722 min= 

1.263 

avg= 

1.493 

9 max= -2 

! . 078 

min= - 

2.224 

avg= ■ 

-2.151 

5 

max— 

42.302 min= 

36.144 

avg= 39.223 

10 max= -C 

). 116 

min= - 

0.164 

avg= • 

-0.140 









ENTER DATA: UP 

IN ALT 












RT 

4 

EOA 




















* DONE 

'"’G 2 

Sensor Values 










WD VALUE NAME 


1 

F4F9 

Total 

Temp 

493.871 

2 

4800 

Pitot 

Pressure 

1.250 

3 

4F0F 

Long. 

Stick 

1.309 

4 

52A5 

Right 

TEF 

1.310 

5 

570F 

NWS 


39.809 

6 

5800 

Right 

LEF 

-7.000 

7 

5C00 

Power 

Lever Cntl 

0.000 

8 

625D 

Rudder Pedal 

0.137 

9 

24C2 

Left Stabilator 

-2.210 

10 

69FF 

Left Rudder 

-0.001 



WD VALUE 

NAME 


DegR 

* — > FAULT 

UTrav 


Hg 

— >FAULT 

UTrav 

UPwr 

In 

— > FAULT 

OS lew 


In 

— > FAULT 

OS lew 


Deg 

— > FAULT 

OS lew 


Deg 

— > FAULT 

UTrav 


Deg 

— > FAULT 

UTrav 

OS lew UPwr 

In 

— > FAULT 

OS lew 


In 




In 

— > FAULT 

OS lew 



6 iax= 5.610 min= 5.610 avg= 5.610 


3 max= 1.451 min= 1.250 avg= 1.351 

4 max= 1.801 min= 1.255 avg= 1.528 

5 max= 42.595 min= 36.730 avg= 39.663 


8 max= 0.137 min= -0.054 avg= 0.042 

9 max- -2.078 min= -2.224 avg- -2.151 

10 max= -0.116 min= -0.164 avg= -0.140 

ENTER DATA:UP+15SEC 




A-324 


RT 4 


EOA 


MSG 2 Sensor Values 


* DONE 


WD 

VALUE NAME 



WD VALUE 

NAME 


1 

D2FD 

Total 

Temp 

771.290 

DegR 

— >FAULT 

UTrav 


2 

4800 

Pitot 

Pressure 

1.250 

Hg 

— >FAULT 

UTrav 

UPwr 

3 

4F26 

Long. 

Stick 

1.377 

In 

— >FAULT 

OSlew 


4 

52F8 

Right 

TEF 

1.968 

In 

— > FAULT 

OS lew 


5 

572B 

NWS 


43.915 

Deg 

— > FAULT 

OSlew 


6 

5800 

Right 

LEF 

-7.000 

Deg 

— >FAULT 

UTrav 


7 

5C00 

Power 

Lever Cntl 

0.000 

Deg 

— > FAULT 

UTrav 

UPwr 

8 

625D 

Rudder Pedal 

0.137 

In 

— > FAULT 

OSlew 


9 

24C2 

Left Stabilator 

-2.210 

In 




10 

29A5 

Left Rudder 

-0.118 

In 





3 

max= 

1.442 

min= 

1.309 

avg= 

1.376 

8 

max— 

0.137 

min= 

0.121 

avg= 

0.129 

4 

max= 

1.762 

min= 

1.366 

avg= 

1.564 

9 

max= 

-2.078 

min= 

-2.210 

avg= 

-2.144 

5 

max= 42.595 

mm= 37.757 

avg= 40.176 

10 

max= 

-0.023 

min= 

-0.164 

avg= 

-0.094 


ENTER DATA UP+30SEC 


RT 4 EOA 

*'SG 2 Sensor Values 

WD VALUE NAME 


1 72FD Total Temp 771.290 

2 4800 Pitot Pressure 1.250 

3 4F31 Long. Stick 1.410 

4 12DC Right TEF 1.746 

5 1717 NWS 40.982 

6 5800 Right LEF -7.000 

7 5C00 Power Lever Cntl 0.000 

8 625D Rudder Pedal 0.137 

9 24C0 Left Stabilator -2.224 

10 29A6 Left Rudder -0.116 



WD VALUE 

NAME 


DegR 

— > FAULT 

UTrav 


Hg 

— >FAULT 

UTrav 

UPwr 

In 

In 

Deg 

— >FAULT 

OSlew 


Deg 

— > FAULT 

UTrav 


Deg 

— > FAULT 

UTrav 

OSlew UPwr 

In 

In 

In 

— > FAULT 

OSlew 



* DONE 


6 max= 0.020 min= 


0.020 avg= 


0.020 


3 max= 1.439 min= 

4 max= 1.880 min= 

5 max= 44.795 min= 


1.277 avg= 1.358 
1.271 avg= 1.576 
37.170 avg= 40.982 


8 max= 0.146 min= 0.096 avg= 0.121 

9 max= -2.133 min= -2.224 avg= -2.178 

10 max= -0.001 min= -0.164 avg= -0.083 

ENTER DATA 50, 00 OFT 



RT 4 


EOA 


* DONE 


MSG 2 Sensor Values 


WD VALUE NAME 


1 

E7FE 

Total 

Temp 

909.462 

2 

4800 

Pitot 

Pressure 

1.250 

3 

0F1E 

Long. 

Stick 

1.354 

4 

52D8 

Right 

TEF 

1.714 

5 

1718 

NWS 


41.129 

6 

5800 

Right 

LEF 

-7.000 

7 

5000 

Power 

Lever Cntl 

0.000 

8 

225D 

Rudder Pedal 

0.137 

9 

24C2 

Left Stabilator 

-2.210 

10 

6981 

Left Rudder 

-0.164 


DegR 

WD VALUE 
— >FAULT 

NAME 

UTrav 


Hg 

— >FAULT 

UTrav 

UPwr 

In 

In 

— > FAULT 

OSlew 


Deg 

Deg 

— >FAULT 

UTrav 

OSlew 

Deg 

— > FAULT 

UTrav 

OSlew UPwr 

In 

In 

In 

— > FAULT 

OSlew 



3 

max= 

1.380 

min= 1.277 

avg= 

1.328 

4 

max= 

1.873 

min- 1.287 

avg= 

1.580 

5 

max= 

45.235 

min= 37.610 

avg= 

41.422 

RT 

4 

EOA 





’ r SG 2 Sensor Values 


6 

max= 

0.020 

min= 0.020 

avg= 

0.020 

8 

max= 

0.137 

min- 0.098 

avg= 

0.117 

9 

max= 

-2.078 

min= -2.210 

avg- 

-2.144 

10 

max= 

-0.016 

min= -0.164 avg= -0.090 
ENTER DATA'. 50K+5MIN 


Deo 



* DONE 


WD 

VALUE NAME 



WD VALUE 

NAME 


1 

D2FD Total Temp 

771.290 

DegR 

■ — > FAULT 

UTrav 


2 

4800 Pitot Pressure 

1.250 

Hg 

— > FAULT 

UTrav 

UPwr 

3 

0EF7 Long. Stick 

1.238 

In 




4 

12 BA Right TEF 

1.477 

In 




5 

570B NWS 

39.223 

Deg 

— > FAULT 

OSlew 


6 

5800 Right LEF 

-7.000 

Deg 

— > FAULT 

UTrav 


7 

5C00 Power Lever Cntl 

0.000 

Deg 

— > FAULT 

UTrav 

OSlew UPwr 

8 

6242 Rudder Pedal 

0.098 

In 

— > FAULT 

OSlew 


9 

24C2 Left Stabilator 

-2.210 

In 




10 

29A5 Left Rudder 

—0 • 118 

In 





3 

max= 

1.407 

min= 

1.238 

avg= 

1.322 

8 

max= 

0.137 

min= 

0.098 

avg= 

4 

max= 

1.706 

min= 

1.326 

avg= 

1.516 

9 

max= 

-2.078 

min= 

-2.224 

avg= 

5 

max= 44.062 

min= 37.170 

avg= 40.616 

10 

max= 

-0.023 

min= 

-0.164 

avg= 


0.117 

-2.151 

-0.094 


ENTER DATA 50K+10MIN 


A-326 


EOA 


RT 4 

MSG 2 Sensor Values 


* DONE 

wpXs-l -)ncj JS^~3 5fo, Coo 4-/S7U/n^4<_S 


WD 

VALUE NAME 



WD VALUE 

NAME 


1 

72FD Total Temp 

771.290 

DegR 

— >FAULT 

UTrav 


2 

3 

4800 Pitot Pressure 
0F13 Long. Stick 

1.250 

1.321 

Hg 

In 

— >FAULT 

UTrav 

UPwr 

4 

5 

52 9B Right TEF 
1712 NWS 

1.231 

40.249 

In 

Deg 

— > FAULT 

OS lew 


6 

5800 Right LEF 

-7.000 

Deg 

— >FAULT 

UTrav 

OS lew 

7 

8 
9 

10 

5C00 Power Lever Cntl 
22 5D Rudder Pedal 
24C2 Left Stabilator 
29A6 Left Rudder 

0.000 

0.137 

-2.210 

-0.116 

Deg 

In 

In 

In 

— >FAULT 

UTrav 

OS lew 


3 max= 1.321 min= 1.321 avg= 1.321 
5 max= 40.249 min= 40.249 avg= 40.249 


8 max= 0.137 

9 max= -2.210 
10 max= -0.116 


min= 0.137 avg= 0.137 
min= -2.210 avg= -2.210 
min= -0.116 avg= -0.116 
ENTER DATA 50K+15MIN 


RT 4 EOA 

2 Sensor Values 


* DONE 


VALUE NAME 



WD VALUE 

NAME 


72FD Total Temp 

771.290 

DegR 

— > FAULT 

UTrav 


4800 Pitot Pressure 

1.250 

Hg 

— > FAULT 

UTrav 

UPwr 

0F13 Long. Stick 

1.321 

In 




52 9B Right TEF 

1.231 

In 

— > FAULT 

OS lew 


1712 NWS 

40.249 

Deg 




5800 Right LEF 

-7.000 

Deg 

— > FAULT 

UTrav 

OS lew 

5C00 Power Lever Cntl 

0.000 

Deg 

— >FAULT 

UTrav 

OS lew UPwr 

225D Rudder Pedal 

0.137 

In 




24C2 Left Stabilator 

-2.210 

In 




0050 Left Rudder 

-0.561 

In 





3 

5 


max= 1.321 
max= 40.249 


min= 1.321 
min= 40.249 


avg= 1.321 
avg= 40.249 


8 max= 0.137 

9 max= -2.210 
10 max= -0.561 


min= 0.137 avg= 0.137 
min= -2.210 avg= -2.210 
min= -0.561 avg= -0.561 
ENTER DATA 50K+20MIN 


A-327 




RT 

4 

EOA 

* DONE 

MSG 

2 

Sensor Values 



WD 

VALUE NAME 



WD VALUE 

NAME 


1 

72FD Total Temp 

771.290 

DegR 

— > FAULT 

UTrav 


2 

3 

4800 Pitot Pressure 
0F13 Long. Stick 

1.250 

1.321 

Hg 

In 

— > FAULT 

UTrav 

UPwr 

4 

5 

52 9 B Right TEF 
1712 NWS 

1.231 

40.249 

In 

Deg 

— > FAULT 

OS lew 


6 

5800 Right LEF 

-7.000 

Deg 

— > FAULT 

UTrav 

OS lew 

7 

8 
9 

10 

5C00 Power Lever Cntl 
225D Rudder Pedal 
24C2 Left Stabilator 
0050 Left Rudder 

0.000 

0.137 

-2.210 

-0.561 

Deg 

In 

In 

In 

— > FAULT 

UTrav 

OS lew UPwr 


3 max= 1.321 min= 1.321 avg= 1.321 
5 iax= 40.249 min= 40.249 avg= 40.249 


8 max= 0.137 

9 max= -2.210 
10 max= -0.561 


min- 0.137 avg= 0.137 
min= -2.210 avg= -2.210 
min= -0.561 avg= -0.561 
ENTER DATA 50K+25MIN 


RT 4 EOA 

"SG 2 Sensor Values 


* DONE 


WD VALUE NAME 


WD VALUE NAME 


1 

72FD 

Total Temp 

771.290 

DegR 

— >FAULT 

UTrav 

2 

4800 

Pitot Pressure 

1.250 

Hg 

— > FAULT 

UTrav UPwr 

3 

0F13 

Long. Stick 

1.321 

In 



4 

529B 

Right TEF 

1.231 

In 

— >FAULT 

OS lew 

5 

1712 

NWS 

40.249 

Deg 



6 

5800 

Right LEF 

-7.000 

Deg 

— >FAULT 

UTrav OS lew 

7 

5C00 

Power Lever Cntl 

0.000 

Deg 

— > FAULT 

UTrav OS lew UPwr 

8 

225D 

Rudder Pedal 

0.137 

In 



9 

24C2 

Left Stabilator 

-2.210 

In 



10 

0050 

Left Rudder 

-0.561 

In 



3 

max= 

1.321 min= 1.321 avg= 

1.321 

8 max= 

0.137 min= 0.137 avg : 


9 max= -2.210 min= -2.210 avg= 
5 max= 40.249 min= 40.249 avg= 40.249 10 max- -0.561 min= -0.561 avg= 


0.137 

- 2.210 

-0.561 


ENTER DATA 50K+30MIN 


A-328 


EOA 


* DONE 


RT 4 


CXv*A oT r ^orVivnj tLsr4r 

• Qizm K JZ- AS part S 


MSG 3 EOA Fault Management 


WD VALUE NAME WD VALUE NAME 

1 0000 Download Status 

2 0001 Reference Level 

3 0206 Reference Port 1 

4 0288 Reference Port 2 

5 0249 Reference Port 3 

6 0171 Reference Port 4 

7 0000 Reference Port 5 

8 0000 DAC Test Results 

9 0000 Feedback Results 


ENTER DATA 


RT 4 EOA 

W SG 3 EOA Fault Management 


* DONE 


WD VALUE NAME WD VALUE NAME 

1 0000 Download Status 

2 0001 Reference Level 

3 0206 Reference Port 1 

4 0288 Reference Port 2 

5 0249 Reference Port 3 

6 0171 Reference Port 4 

7 0000 Reference Port 5 

8 0000 DAC Test Results 

9 0000 Feedback Results 


ENTER DATA NO UPDATE 



RT 4 


EOA 


* DONE 


r<Lp®rV,*o<j 

p«r V ©£ -Hr© ^ «o-f '( (nj 

MSG 4 Sensor Error Management 


WD VALUE NAME WD VALUE NAME 

1 0002 Error Total Temp 

2 0012 Err Pitot Press. 

3 0000 Err Long. Stick 

4 0004 Error TEF 

5 0000 Error NWS 

6 0006 Error LEF 

7 0016 Err Pwr Lev Cntl 

8 0000 Err Rudder Pedal 

9 0000 Error Stabilator 
10 0000 Error Rudder 


RT 4 EOA 

1 Selected Mode 

WD VALUE NAME 

1 0003 Selected Mode 

2 0000 Selected Submode 


ENTER DATA NO UPDATE 


* DONE 


WD VALUE NAME 


ENTER DATA NO UPDATE 


A-330 



RT 

' RT 4 

EOA 

MSG 

MSG 2 

Sensor Values 


* DONE 


tfD 

\ 

WD 

VALUE NAME 



WD VALUE 

NAME 


1 

p 

1 

72FD Total Temp 

771.290 

DegR 

— >FAULT 

UTrav 


2 

4 

2 

4800 Pitot Pressure 

1.250 

Hg 

— >FAULT 

UTrav 

UPwr 

3 

C 

3 

0F13 Long. Stick 

1.321 

In 




4 

c 

4 

529B Right TEF 

1.231 

In 

— >FAULT 

OSlew 


5 

2 

5 

1712 NWS 

40.249 

Deg 




6 

c 

6 

5800 Right LEF 

-7.000 

Deg 

— >FAULT 

UTrav 

OSlew 

7 

5 

7 

5C00 Power Lever Cntl 

0.000 

Deg 

— >FAULT 

UTrav 

OSlew UPwr 

8 

€ 

8 

225D Rudder Pedal 

0.137 

In 




9 

2 

9 

24C2 Left Stabilator 

-2.210 

In 




,0 

2 

10 

0050 Left Rudder 

-0.561 

In 





3 m 

4 m 

5 IT 


3 max- 1.321 min= 1.321 avg= 1.321 
5 max= 40.249 min= 40.249 avg- 40.249 


8 max= 0.137 min= 0.137 avg= 0.137 

9 max= -2.210 min= -2.210 avg= -2.210 

10 iax= -0.561 min= -0.561 avg= -0.561 

ENTER DATA 50K+35MIN 


T 

^G 


D V 

1 E 

2 4 

3 4 

4 5 

5 1 

6 5 

7 5 
3 6 
3 2 
3 6 


3 m 
l m 
> m 


RT 4 

EOA 



*'9G 2 

Sensor Values 

Sb^o oo Cv. + Vo 

* DONE 


WD 

VALUE NAME 



WD VALUE 

NAME 




1 

F2F9 

Total Temp 769.140 

DegR 

— > FAULT 

UTrav 




2 

4800 

Pitot Pressure 

1.250 

Hg 

— > FAULT 

UTrav UPwr 



3 

4EFC 

Long. Stick 

1.253 

In 

— > FAULT 

OSlew 




4 

52B7 

Right TEF 

1.453 

In 

— > FAULT 

OSlew 




5 

5707 

NWS 

38.636 

Deg 

— > FAULT 

OSlew 




6 

58A7 

Right LEF 

0.020 

Deg 

— > FAULT 

UTrav OSlew 



7 

5C00 

Power Lever Cntl 

0.000 

Deg 

— > FAULT 

UTrav UPwr 



8 

627E 

Rudder Pedal 

0.185 

In 

— >FAULT 

OSlew 




9 

24C9 

Left Stabilator 

-2.161 

In 






10 

69A5 

Left Rudder 

-0.118 

In 

— > FAULT 

OSlew 









6 max- 

0.020 min= 

0.020 

avg= 

0.020 

3 

max- 

1.336 min= 1.176 

avg— 

1.256 

8 max- 

0.185 min= 

0.096 

avg- 

0.141 

4 

max= 

1.722 min= 1.128 

avg- 

1.425 

9 max- - 

■2.105 min= 

-2.224 

avg= 

-2.165 

5 

max- 

45.528 min= 37.903 

avg= 41.716 

10 max= - 

■0.001 min= 

-0.164 

avg= 

-0.083 


ENTER DATA 50K+40MIN 


A-331 


4 RT 4 EOA 
2 MSG 2 Sensor Values 


* DONE 


7AU WD VALUE NAME 


F4FS ! E7FE Total Temp 909.462 
18 0C 2 4800 Pitot Pressure 1.250 
5F0 ~ 3 4EA6 Long. Stick 0.998 
52AI 4 5278 Right TEF 0.954 
>6F: 5 56F6 NWS 36.144 
>80C 6 58C0 Right LEF 1.070 
>C0C 7 5C00 Power Lever Cntl 0.000 
>252 g 623E Rudder Pedal 0.092 
!4C - 9 24C9 Left Stabilator -2.161 
1981 10 29EE Left Rudder -0.023 



WD VALUE 

NAME 


DegR 

— > FAULT 

UTrav 


Hg 

— >FAULT 

UTrav 

UPwr 

In 

— > FAULT 

OS lew 


In 

— > FAULT 

OS lew 


Deg 

— > FAULT 

OS lew 


Deg 

— >FAULT 

OS lew 


Deg 

— >FAULT 

UTrav 

OS lew UPwr 

In 

— > FAULT 

OS lew 


In 




In 





iax= 

iax= 

tax= 


max= 1.146 min= 1.057 avg= 1.102 
1.310 min- 1.192 avg= 1.251 
5 max= 36.877 min= 33.358 avg= 35.117 


3 

4 max : 


4 RT 4 EOA 
2 2 Sensor Values 


8 max= 0.134 min= 0.098 avg= 0.116 

9 max= -2.105 min= -2.168 avg= -2.137 

10 max= -0.001 min= -0.164 avg= -0.083 

ENTER DATA' DESC+5SEC 

*tV\ + S~ SJLC=> 

* DONE 


ALL 

2FE 

80C 

ED7 

29E 

722 

8CC 

C0C 

24E 

4C8 


ax= 

ax= 


WD 

VALUE NAME 




WD VALUE 

NAME 


1 

E7FE 

Total 

Temp 

909.462 

DegR 

— > FAULT 

UTrav 


2 

4800 

Pitot 

Pressure 

1.250 

Hg 

— >FAULT 

UTrav 

UPwr 

3 

4 EDI 

Long. 

Stick 


1.126 

In 

— > FAULT 

OS lew 


4 

52A6 

Right 

TEF 


1.318 

In 

— > FAULT 

OS lew 


5 

56E6 

NWS 



33.798 

Deg 

— >FAULT 

OS lew 


6 

5800 

Right 

LEF 


-7.000 

Deg 

— > FAULT 

UTrav 

OSlew 

7 

5C0O 

Power 

Lever 

Cntl 

0.000 

Deg 

— >FAULT 

UTrav 

OS lew 

8 

624D 

Rudder 

Pedal 

0.114 

In 

— *> FAULT 

OS lew 


9 

24C8 

Left Stabilator 

-2.168 

In 




10 

29FC 

Left Rudder 


-0.005 

In 




3 

max= 

1.155 

min= 

1.063 

avg= 

1.109 

8 max= 

0.184 min= 0, 

4 

max= 

1.200 

min= 

1.200 

avg= 

1.200 

9 max= - 

•2.161 min= - 2 , 

5 

max= 

39.076 

min= 

31.745 

avg= 35.411 

10 max= - 

• 0.001 min= - 0 , 


ENTER DATA DESC+15SEC 


A-334 


EOA 


RT 4 

MSG 2 Sensor Values 


* DONE 


WD VALUE NAME 


1 

72FD 

Total Temp 

771.290 

DegR 

2 

4800 

Pitot Pressure 

1.250 

Hg 

3 

0EE1 

Long. Stick 


1.173 

In 

4 

1290 

Right TEF 


1.144 

In 

5 

56EB 

NWS 


34.531 

Deg 

6 

5800 

Right LEF 


-7.000 

Deg 

7 

5C00 

Power Lever 

Cntl 

0.000 

Deg 

8 

223D 

Rudder Pedal 

0.090 

In 

9 

24C8 

Left Stabilator 

-2 . 168 

In 

10 

69A5 

Left Rudder 


-0.118 

In 

3 

max= 

1.211 min= 

1.078 

avg= 

1.145 

4 

max= 

1.302 min= 

0.962 

avg= 

1.132 

5 

a 

max= 

36.584 min= 

30.132 

avg= 33.358 

a 

RT 

4 

EOA 





; 2 

Sensor Values 




WD VALUE 

NAME 



— > FAULT 
— > FAULT 

UTrav 
UTrav UPwr 



— > FAULT 
— >FAULT 
— >FAULT 

OS lew 

UTrav OS lew 
UTrav UPwr 



— > FAULT 

OS lew 



6 max= 

1.070 min= 1.070 

avg= 

1.070 

8 max= 

9 max= - 
10 max= - 

0.144 min= 0.043 
•2.105 min= -2.224 
•0.001 min= -0.164 

avg- 

avg= 

avg= 

0.094 

-2.165 

-0.083 


ENTER DATA DESC+60SEC 


* DONE 


WD VALUE NAME 


WD VALUE NAME 


1 

E7FE 

Total Temp 

909.462 

DegR 

2 

4800 

Pitot Pressure 

1.250 

Hg 

3 

4EE8 

Long. Stick 

1.194 

In 

4 

528E 

Right TEF 

1.128 

In 

5 

16DD 

NWS 

32.478 

Deg 

6 

5800 

Right LEF 

-7.000 

Deg 

7 

5C00 

Power Lever Cntl 

0.000 

Deg 

8 

6261 

Rudder Pedal 

0.143 

In 

9 

24C9 

Left Stabilator 

-2.161 

In 

10 

2981 

Left Rudder 

-0.164 

In 


— > FAULT 
— >FAULT 
— >FAULT 
— > FAULT 


UTrav 
UTrav UPwr 
OS lew 
OS lew 


— >FAULT UTrav OS lew 

— > FAULT UTrav UPwr 

— >FAULT OS lew 


6 max= 0.020 min= 


0.020 avg= 0.020 


3 

4 

5 


max= 1.250 
max= 1.421 
max= 35.997 


min= 1.128 
min= 0.820 
min= 28.812 


avg= 1.189 
avg= 1.120 
avg= 32.405 


8 max= 0.168 

9 max= -2.105 
10 max- “0.023 


min= 0.027 avg= 0.098 
min= -2.168 avg= -2.137 
min= -0.187 avg= -0.105 
ENTER DATA c ROOM ALT. 


Vo 
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RT 4 


EOA 


* DONE 


MSG 2 Sensor Values 


WD 

VALUE NAME 




WD VALUE 

NAME 


1 

D2FD 

Total Temp 

771.290 

DegR 

— > FAULT 

UTrav 


2 

4800 

Pitot Pressure 

1.250 

Hg 

— > FAULT 

UTrav 

UPwr 

3 

4F0B 

Long. Stick 


1.297 

In 

— >FAULT 



4 

5264 

Right TEF 


0.796 

In 

— > FAULT 

OSlew 


5 

56F9 

NWS 


36.584 

Deg 

— > FAULT 

OSlew 


6 

5BFF 

Right LEF 


36.000 

Deg 

— > FAULT 

OTrav 

OSlew 

7 

5C00 

Power Lever 

Cntl 

0.000 

Deg 

— > FAULT 

UTrav 

UPwr 

8 

626D 

Rudder Pedal 

0.161 

In 

— >FAULT 

OSlew 


9 

24C9 

Left Stabilator 

-2.161 

In 




10 

69EE 

Left Rudder 


-0.023 

In 

— > FAULT 

OSlew 


3 

iax= 

1.336 min= 

1.235 

avg= 

1.285 

8 max= 

0.184 min= 0 

4 

max= 

1.445 min= 

0.756 

avg= 

1.101 

9 max= - 

•2.161 min= -2, 

5 

max= 

36.437 min= 

31.598 

avg= 34.018 

10 max= - 

•0.116 min= -0, 


IT 4 EOA 


Sensor Values' 




ENTER DATAJRM ALT+5M 

ko© JV\ AI-PiK*!*- -4" L "iv-i 


WD VALUE Ni 


Total Temp^-s^ 
Pitot Pressure^ 
Long. Stick 
Right TEF 
NWS 

Right LEF 
Power Lever Cntl 
Rudder Pedal 
Left Stabilator 
Left Rudder ^ 


290 DegR 
250 Hg 
297 In 
"7^6 In 
58^Qeg 
000 De*j>< 
000^©€g 
In 

161 In 
023 In 


WD VALUE 

— > FAULT 
— >FAUL3> 
— >F£Ut/T 
-^AULT 
^-> FAULT 
— > FAULT 
-->FAULT 
^S^AULT 

— > FAULT' 


NAME 

^uTrav 
UTrav UPwr 

OS lew 
OSlew 

OTrav OSlew 
UTrav UPwr 
OSlew 

OSlew 


3 max==l<336 min= 1.235 avg= 1.285 8 max= 

4 1.445 min- 0.756 avg= 1.101 9 max= 

^^ax= 36.437 min= 31.598 avg- 34.018 10 max= 


0.184 min^\0.049 avg= 
-2.161 min= -2>L68 avg= 
-0.116 min= -0 . 16>^vg== 
ENTER DATACm 


0.117 
-2.165 
-0.140 
[ ALT+5M 
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RT 4 EOA 

MSG 2 Sensor Values 


* DONE 


WD 

VALUE NAME 



WD VALUE 

NAME 


1 

CFF6 

Total 

Temp 

905.161 

DegR 

— > FAULT 

UTrav 


2 

4800 

Pitot 

Pressure 

1.250 

Hg 

— >FAULT 

UTrav 

UPwr 

3 

4F0D 

Long. 

Stick 

1.303 

In 

— > FAULT 

OS lew 


4 

128C 

Right 

TEF 

1.112 

In 




5 

16DF 

NWS 


32.771 

Deg 




6 

5800 

Right 

LEF 

-7.000 

Deg 

— > FAULT 

UTrav 

OSlew 

7 

5C00 

Power 

Lever Cntl 

0.000 

Deg 

— > FAULT 

UTrav 

UPwr 

8 

6211 

Rudder Pedal 

0.026 

In 

— > FAULT 

OS lew 


9 

24C8 

Left Stabilator 

-2.168 

In 




10 

69EE 

Left Rudder 

-0.023 

In 

— >FAULT 

OSlew 



3 

max= 

1.333 

min= 

1.238 

avg= 

1.285 

8 

max= 

0.168 

min= 

0.045 

avg= 

0.106 

4 

max= 

1.342 

min= 

1.033 

avg- 

1.188 

9 

max= 

-2.161 

min= 

-2.168 

avg= 

-2.165 

5 

max- 

35.704 

min= 

32.771 

avg= 34.238 

10 

max= 

-0.003 

min= 

-0.164 

avg= 

-0.084 


ENTER DATA RM ALT+10M 

RT 4 EOA 


* DONE 


M SG 2 Sensor Values 


WD 

VALUE NAME 



WD VALUE 

NAME 


1 

E7FB 

Total Temp 

907.849 

DegR 

— > FAULT 

UTrav 


2 

4800 

Pitot Pressure 

1.250 

Hg 

— >FAULT 

UTrav 

UPwr 

3 

4EF5 

Long. Stick 

1.232 

In 

— >FAULT 

OSlew 


4 

5286 

Right TEF 

1.065 

In 

— >FAULT 

OSlew 


5 

56FA 

NWS 

36.730 

Deg 

— >FAULT 

OSlew 


6 

5800 

Right LEF 

-7.000 

Deg 

— >FAULT 

UTrav 

OSlew 

7 

5C00 

Power Lever Cntl 

0.000 

Deg 

— > FAULT 

UTrav 

UPwr 

8 

6222 

Rudder Pedal 

0.051 

In 

— > FAULT 



9 

24C9 

Left Stabilator 

-2.161 

In 




10 

29A5 

Left Rudder 

-0.118 

In 





3 

max= 

1.294 

min= 

1.226 

avg= 

1.260 

8 

max- 

0.098 

min= 

0.004 

avg= 

0.051 

4 

max= 

1.374 

min= 

0.938 

avg= 

1.156 

9 

max= 

-2.161 

min= 

-2.168 

avg= 

-2.165 

5 

max= 

35.557 

min- 

31.305 

avg= 33.431 

10 

max= 

-0.001 

min= 

-0.119 

avg= 

-0.060 


ENTER DATA: RM ALT+15M 
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15.4 ELECTROMAGNETIC INTERFERENCE TEST DATA SHEET 

15.4.1 Electromagnetic Test (14.6) 2/z*/?3 Bmi KusL/iCUs PASsQ FAIlQ^ 

15.4.1.1 Attach the report containing the graphs of the EOA EM radiation and conduction behind this data 
sheet 

Expected: 

The conducted emissions will meet the requirements of MIL-STD-461C (class Al) CE03. 

CE03: See figures 2-2 and 2-3 of MIL-STD-461C 
Comments: 

£oA*l Q\A -U +1^ livJ'.U ^c'Cul (W AUL-STb -•/<*/ ThA 2 (fwvVW -h> 

^ Cojii.u.C.VvS.A iL. +~L- Co \--e_ (os \o\j> 

4-L 

tl^.'W )»v. (V\lL~STb _t /U( P-Art 2 C£<=> 3. 

EoA Art'll Sou.rce5 

“2-G& -fo 25b ktAlf - — pot*.&(r S l~>^ ( f c!~W y 

l — /S‘5'3 i?uS Asta ra-l-g. 

V ^ i — Li-pK*^. Ophc, Aeccxii.-^ V v ^oXc« 1 lcS ? 

- <75o//srT3 rv-i 0 \klo. C-L>tk 

— I IT^J/S'S 3 Co\nV&r\e.'r n^yjo^u\&- ETPLfcs Oprf.ru A'e^nehy 

The radiated emissions will meet the requirements of MIL-STEM61C (class Al) REOZ 
REOZ See figures 2-11 and 2-12 of MIL-STD-461C. 

Comments: 

EoA^I 4>o 4 -/j~ lilt's 5^2 £Xi£jc<1 iv\ ^ f=»f ParAr 2. J^£o2 iue 

4^0 ^pl^o-S jVy +/m»_ Jot'vS. T"t^_ jv^A^Ov-tV^ +■/«- £a*-*A^cV« 1. Arx UcL> 4^. 

U ivuL-srt>-M^I ?« r v 2 *eo2.. 

^ <ae - ^^ivvet^As -C»v” Ho A Emir So^rcaS. 
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1.0 EMC TESTS 

MIL-STD-461C CE03 and RE02 testing was performed on the Fiber Optic 
Control System Integration (FOCSI) in an informal qualification test. CE07 
testing was originally intended to be tested but was deferred because of 
questions regarding applicability. 


2.0 CE03 (Conducted Emissions on Power Leads: 15 kHz to 50 MHz) 

2.1 The CE03 test consisted of measuring the narrowband and broadband 
conducted emissions on the 28 VDC high and return power lines of the 
FOCSI. Testing was performed to determine compliance with emission levels 
identified in MIL-STD-461C Part 2 for aircraft equipment. 

2.2 The FOCSI was bonded to the ground plane with a lead weight placed on top 
of the unit. This weight provided sufficient bonding through the front feet of 

the unit. Bonding measured to be 1.5 mQ. Power required for the operation 
of the FOCSI was 28 VDC and was provided through 10 uFd feed through 
capacitors as identified in MIL-STD-462. Bonding of the 10 uFd capacitors to 
the ground plane was measured to be 0.25 mQ. 

2.3 The FOCSI was in a full up configuration with the LEDs illuminated. The 
power and signal lines were in considerable excess of the two meters 
necessary to perform RE02. Because RE02 was performed prior to CE03, 
most of the power and signal bundles were shielded with aluminum foil. The 
foil shields were then grounded to the ground plane. Two meters of both 
power and signal lines were left unshielded. A resistive load was used to 
terminate the signal line output containing MUX data. This was monitored 
prior to testing as a functional test of the FOCSI. 

2.4 The test setup consisted of using a Solar 6741 current probe transducer to 
detect the emissions on the power lines and an HP 85685A preselector and 
an HP 8566B spectrum analyzer to measure the emission amplitude and 
frequency. A computer controller is used to automate the test applying 
necessary transducer factors and cable losses, and displaying, storing, and 
plotting the results. The copy of the customized test file used for automating 
CE03 testing of the FOCSI is included in Enclosure 1 . The current probe 
transducer and cable loss tables are also included. 

2.5 Ambient levels were measured on both the 28 VDC high and return to 
confirm that the test set up provided emission levels well below the required 
specification. The 28 VDC power leads were then checked individually with 
the FOCSI powered on. Plots from these tests can be found in Enclosure 2. 

2.6 As the test results indicate, the FOCSI does not meet MIL-STD-461C Part 2 
CE03 limits. Narrowband and broadband emissions for each line were 
plotted in addition to the limit lines. Outages were printed for any peak above 
this limit. Those emissions that exceeded one limit but not the other (i.e. out 
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of specification on the narrowband specification but passes the broadband 
specification and vice versa) were examined individually to determine 
whether it was a narrowband or broadband emission. The change in 
amplitude of greater or less than 3 dB at two impulse bandwidths away from 
the peak center frequency test was used to make this distinction. These are 
penciled in beside the print out of each peak. 


3.0 RE02 (Radiated Emissions from Electric Field: 14 kHz to 10 GHz) 

3.1 The RE02 test consisted of measuring the narrowband and broadband 
emissions from the FOCSI. Because we are testing to MIL-STD-461C, testing 
was performed to 10 GHz. 

3.2 The FOCSI was bonded to the ground plane with a lead weight placed on top 
of the unit. This weight provided sufficient bonding through the front feet of 
the unit. Bonding measured to be 1.5 mQ. Power required for the operation 
of the FOCSI was 28 VDC and was provided through 10 uFd feed through 
capacitors as identified in MIL-STD-462. Bonding of the 10 uFd capacitors to 

the ground plane was measured to be 0.25 mQ. 

3.3 The FOCSI was in a full up configuration with the LEDs illuminated. 
Operation of the FOCSI was stand alone so no wires into or out of the 
anechoic chamber were necessary. The power and signal lines were in 
considerable excess of the two meters necessary to perform RE02. 
Preliminary RE02 measurements were taken with the power and signal 
bundles unshielded. These emissions were well out of specification. 
Because of this, most of the power and signal bundles were shielded with 
aluminum foil. The foil shields were then grounded to the ground plane. Two 
meters of both power and signal lines were left unshielded. A resistive load 
was used to terminate the signal line output containing MUX data. This 
resistive load was also shielded. 

3.4 For the RE02 test, the test set, spectrum analyzer, preselector, computer, hard 
drive, and plotter were all located outside of the shielded anechoic room to 
prevent test equipment noise from corrupting the radiated emission 
measurements during testing of the FOCSI. The only equipment in the room 
during testing was the FOCSI, associated cabling, and the required receiving 
antennas. The EMI software and computer were used to control the test, 
store and plot the results, and calculate the broadband and narrow band 
emission levels. The setup table, antenna factors, impulse bandwidths, and 
cable losses used by the EMI software are all included in Enclosure 3. 

3.5 Ambient levels were measured to be well below the required radiated 
emission specification. Power was then applied to the FOCSI and radiated 
emissions from the unit were measured. Plots from these tests can be found 
in Enclosure 4. 
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As the test results indicate, the FOCSI does not meet MIL-STD-461C Part 2 
RE02 limits. Narrowband and broadband emissions for each line were 
plotted in addition to the limit lines. Outages were printed for any peak above 
this limit. Those emissions that exceeded one limit but not the other (i.e. out 
of specification on the narrowband specification but passes the broadband 
specification and vice versa) were examined individually to determine 
whether it was a narrowband or broadband emission. The change in 
amplitude of greater or less than 3 dB at two impulse bandwidths away from 
the peak center frequency test was used to make this distinction. These are 
penciled in beside the print out of each peak. 
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Peaks above 0 dB of Limit Line #1 
peak criteria * 6 dB 


PEAK# 

FREQ (MHz) 

( dBuA > 

DELTA 

1 

4.291 

26.3 

6.3 / ^ 

& 

12.01 

23 

3.0 *1$ 

£f> 

15.07 

23 

3.0 j4B 

4 

22.06 

26.7 

6.7 

5 

23.92 

29.6 

9.6 

& 

27.9 

22.4 

2.4/12 


30.01 

22.2 

2 . 2 Cot*.**C) 

8 

36. 16 

30.5 

10.5 

S> 

37.96 

22.8 

2.8/4 0 r <*MJ 

m 

42.18 

20.2 

.2 »43 fcUisC) 

ii 

46.86 

30.5 

10.5 

12 

48.01 

36.4 

16.4 


"B>B - l^rotl BavU. Erw'iiS' io ^ 
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Peaks above 0 dB of Limit Line fl 
oeak criteria « 6 dB 


PEAK# 

FREQ (MHz). 

< dBuA > 

DELTA 

1 

4.291 

26.3 

6.3 


12.01 

23 

3.0 

cj) 

15.07 

23 

3.0 

4 

22.06 

26.7 

6.7 

5 

23.92 

29.6 

9.6 

f 

27.9 

22.4 

2. 4fl E> £=k».K) 

~7U 

30.01 

22.2 

2.2 

8 

36.16 

30.5 

10.5 

s> 

37.96 

22.8 

2 . 8 /i e '^40 


42.18 

20.2 

.2 n' 3 6**^) 







Peaks above 0 dB of Limit Line #1 
oeak criteria * B dB 


PEAK# 

FREQ ( MHz > 

< dBuA > 

DELTA 

1 

4.291 

26.3 

6.3 / 


12.01 

23 

3.0 


15.07 

23 

3.0 jslH. 

4 

22.06 

26.7 

6.7 

E 

23.92 

29.6 

9.6 

€ 

27.9 

22.4 

2.4 L 

% 

30.01 

22.2 

2 . 2 rJg> 

8 

36.16 

30.5 

10.5 


37.96 

22.8 

2.8/4^ 

m 

42.18 

20.2 

,2 ^3 C^ 2 ^') 
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Peaks above 0 dB of Limit Line #1 
peak criteria « 6 dB 


PEAK# 

1 


FREQ (MHz) 

( dBuA/MHz ) 

DELTA 

4.291 

53 

3.0 

15.07 

50.4 

.4 

22. 0B 

53.7 

3.7 

23.92 

56.5 

6.5 

36. IB 

58.2 

8.2 

46.86 

57.5 

7.5 

48.01 

63.8 

13.8 
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Peaks above 0 dB of Limit Line #1 
peak criteria * S dB 


PEAK# FREQ ( MHz ) 
i 4.291 

15.07 
22.06 
23.92 
36.16 
46.86 
48.01 


(dBuA/MHz ) 

DELTA 

53 

3.0 

50.4 

.4 

53.7 

3.7 

56.5 

6.5 

58.2 

8.2 

57.5 

7.5 

63.8 

13.8 
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Peaks above 0 dB of Limit Line #1 
peak criteria » G dB 


PEAK# 

FREQ (MHz) 

( dBuA ) 

DELTA 


1 

4.291 

25.4 

5.4 


2 

12.01 

24.2 

4.2 


@ 

13. 5B 

21 

1.0 



15.07 

21.7 

1.7 


5 

22. 0B 

26. 1 

6.1 

<1 

27.9 

23.7 

3.7 jvjS (A**-*) 


34.72 

24.3 

4.3 


8 

36.16 

24.7 

4.7 


37. 9B 

21.4 

1.4 


ia 

45.74. 

32.8 

12.8 


n 

48.01 

29.3 

9.3 
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Peaks above 0 dB of Limit Line #1 
peak criteria * B dB 


PEAK# 

1 

2 


FREQ (MHz) 

( dBuA > 

DELTA 

4.291 

25.4 

5.4 rtt* 

12.01 

24.2 

4.2 

13.56 

21 

1.0 

15.07 

. 21.7 

1.7 |Nl& 

22.06 

26.1 

6.1 

27.9 

23.7 

3.7 jv)B (4*1*) 

34.72 

24.3 

4.3 

36.16 

24.7 

4.7 

37.96 

21.4 

1.4 N & ) 

45.74 

32.8 

12.8 m b 

48.01 

29.3 

9.3 
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Peaks above 0 dB of Limit Line #1 
peak criteria » B dB 


PEAK# 

FREQ (MHz) 

( dBuA ) 

DELTA 


i 

4.291 

25.4 

5.4 


2 

12.01 

24.2 

4.2 



13.56. 

21 

1.0 


(9 

15.07 

21.7 

1.7 



22.06 

26.1 

6.1 


27.9 

23.7 

3.7 (A+U) 

& 

34.72 

24.3 

4.3 

to# ( 

8 

36.16 

24.7 

4.7 


37.96 

21.4 

1.4 


10; 

45 . 74 

32.8 

12.8 

N9p 

11 

48.01 

29.3 

9.3 
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Peaks above 0 dB of Linit Line #1 
oeak criteria * S dB 


PEAK# 

FREQ < MHz > 

< dBuA/MHz ) 

DELTA 

1 

4.291 

52 . 6 

2.6 

2 

12.01 

51.7 

1.7 

3 

22. 0B 

53 

3.0 

4 

3S.16 

53.8 

3.8 

5 

48.01 

60.2 

10.2 
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Peaks above 0 dB of Limit Line #1 
peak criteria * B dB 

PEAK# FREQ <MHz> < dBuA/MHz > DELTA 


4.291 

52.6 

2.5 

12.01 

51.7 

1.7 

22.05 

53 

3.0 

35. 15 

53.8 

3.8 

48.01 

60.2 

10.2 
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Peaks 

above 0 dB of 

Limit 

Line #1 



peak 

criteria * 6 

dB 




PEAK# 

FREQ <MHz> 


< dBuA/MHz ) 

DELTA 


1 

4.291 


52.6 

2.6 

ti \ 5 

2 

12.01 


51.7 

1.7 


3 

22.06 


53 

3.0 


4 

36.16 


53.8 

3.8 


5 

48.01 


60.2 

10.2 
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Peaks above 0 dB of Linit Line #1 
oeak criteria » B dB 


PEAK# 

FREQ (MHz) 

<dBuV/M) 

DELTA 


(2- 

4.023 

34.9 

1.3 


2 

4.16 

42.5 

9.0 


3 

12.02 

33.8 

2.4 


4 

28.07 

3B.29 

39.7 

34.7 

9.0 

2.3 

nJ? 

6 

47.98 

36 

1.7 

X 

56.1 

38.8 

3.5 


Q 

60.66 

40.6 

4.8 

K0 

i) 

64.14 

37.5 

1.3 Ktfc 

A® 

67.07 

36.7 

.2 



71.72 

40.3 

3.4 


12 

107.2 

43.2 

3.6 


A 

128.17 

44.2 

3.4 


/\i 4 ; 

226.51 

49 

4.4 
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Peaks above 0 dB of Unit Line #1 
Deak criteria * B dB 


PEAK# 

FREQ < MHz > 

< dBuV/M ) 

DELTA 

& 

4.023 

34.9 

1.3 

2 

4. IB 

42.5 

9.0 

3 

12.02 

33.8 

2.4 

4 

28.07 

39.7 

9.0 


36.29 

34.7 

2.3 

6 

47.98 

36 

1.7 

7 

Q 

5B.1 

38.8 

3.5 

B0.6S 

40.6 

4.8 K® 


64. 14 

37.5 

1 . 3 Nfc . 

& 

B7.07 

3B.7 

.2 

& 

71.72 

40.3 

3.4 

12 

107.2 

43.2 

3. B 

A 

128.17 

44.2 

3.4 

v_ 

226.51 

49 

4.4 
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Peaks above 0 dB of Limit Line #1 
peak criteria « 6 dB 


PEAK# 

FREQ (MHz) 

< dBuV/M ) 

DELTA 

& 

4.023 

34.9 

1.3 

2 

4.16 

42.5 

9.0 

3 

12.02 

33.8 

2.4 

4 

28.07 

39.7 

9.0 

4 

3B.29 

34.7 

2.3 

6 

47.98 

36 

1.7 

7 

56.1 

38.8 

3.5 


60.66 

40.6 

4.8 

i) 

64.14 

37.5 

1 .3 Ni®_ 

A 

67.07 

36.7 

.2 nU 


71.72 

40.3 

3.4 

12 

107.2 

43.2 

3.6 

4 4 ' 

128.17 

44.2 

3.4 

226.51 

49 

4.4 
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Peaks above 0 dB of Unit Line #1 
peak criteria - B dB 


PEAK# 

FREQ (MHz) 

(dBuV/M) 

DELTA 


1 

47.98 

41.3 

7.0 


2 

51.88 

39.5 

4.7 


3 

56.1 

46.8 

11.5 


4 

58.01 

41.3 
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43 
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Peaks above 0 dB of Limit Line #1 
peak criteria * S dB 


PEAK# 

FREQ (MHz) 

( dBuV/M ) 

DELTA 

1 

47.98 

41.3 

7.0 

2 

51.88 

39.5 

4.7 

3 

56.1. 

46.8 

11.5 

4 

58.01 

41.3 

5.8 

5 

59.99 

43 

7.2 

€ 

62.73 

36.7 

.6 

£ 

64.14 

38.3 

2.1 ^ 

J) 

71.72 

41.5 

4.6 

83.85 

38.9 

•9 N 1 ^ 
.7 

10 

167.55 

43.3 

11 

185.27 

44.9 

1.6 
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Peaks 

above 0 dB of 

Limit 

Line #1 


peak 

criteria * B 

dB 



PEAK# 

FREQ (MHz) 


< dBuV/M ) 

DELTA 

1 

47.98 


41.3 

7.0 

2 

51.88 


39.5 

4.7 

3 

56.1 


46.8 

11.5 

4 

58.01 


41.3 

5.8 

5 

59.39 


43 

7.2 

& 
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36.7 

.6 *te> 

T 

64.14 
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Peaks above 0 dB of Lirut Line #1 
oeak criteria * B dB 


PEAK# 

FREQ (MHz) 

(dBuU/M/MHz ) 

DELTA 

i 

4. IB 

89.5 

6.3 

2 

12.02 

81.5 

3.3 

3 > 

21.96 

75. G 

.3 wi* 

4 

28.07 

76.5 

2.3 

5 

47.98 

71.8 

.1 
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56.1 

74 

3.1 
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58.01 
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Peaks above 0 dB of Limit Line #1 
peak criteria * B dB 


PEAK# 

FREQ (MHz) 

( dBuV/M/MHz > 

DELTA 

1 

4.16 

89.5 

6.3 

2 

12.02 

81.5 

3.3 

s> 

21. 9B 

75.6 

.3 M15 

4 

28.07 

76.5 

2.3 

5 

47.98 

71.8 

.1 

6 

56.1 

74 

3.1 

ffi 

58.01 

72.2 

1 .4 b!& 


59.99 

76.9 

6.3 Nb 

9 

107.2 

70.3 

2.4 

10 

128.17 

73 

6.0 

Q 

185.27 

69.9 
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Peaks above 0 dB of Limit Line #1 
peak criteria ■ B dB 


PEAK# 

FREQ (MHz) 

( dBuV/M/MHz ) 

DELTA 

1 

4.1G 

89.5 

6.3 

2 

12.02 

81.5 

3.3 

J> 

21. 9B 

75. 6 

.3 Nrt? 

4 

28.07 

76.5 

2.3 

5 

47.98 

71.8 

.1 

6 

56.1 

74 

3.1 


58.01 

72.2 

1.4 AJT2 
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59.99 

76.9 
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107.2 

70.3 
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10 

128.17 
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Q> 

185.27 

69.9 
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Peaks above 0 dB of Limit Line #1 
peak criteria “ 6 dB 


PEAK# 

FREQ (MHz) 

( dBuV/M/MHz > 

DELTA 

1 

47.98 

78.1 

6.4 

2 

51.88 

75.3 

4.0 

3 

56.1 

83.1 

12.2 

4 

58.01 

73.5 

2.7 

5 

59.99 

77.2 

6.6 

B 

167.55 

69.8 

4.0 

7 

185.27 

71.9 

6.6 


191.58 

68.7 

3.5 
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Peaks above 0 dB of Limit Line #1 
peak criteria » 6 dB 


PEAK# 

FREQ (MHz) 

< dBuV/M/MHz ) 

DELTA 

1 

47.98 

78.1 

6.4 

2 

51.88 . 

75.3 

4.0 

3 

56.1 

83.1 

12.2 

4 

58.01 

73.5 

2.7 

5 

59.99 

77.2 

6.6 

6 

167.55 

69.8 

4.0 

7 

185.27 

71.9 
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191.58 

68.7 

3.5 
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Peaks above 0 dB of Limit Line #1 
peak criteria * B dB 


PEAK# 

FREQ (MHz) 

(dBuU/M/MHz) 

DELTA 

1 

47.98 

78.1 

6.4 

2 

51.88 

75.3 

4.0 

3 

58. 1 

83.1 

12.2 

4 

58.01 

73.5 

2.7 

5 

59.99 

77.2 

6.6 

6 

1B7.55 

69.8 

4.0 

7 

185.27 

71.9 

6.6 

d 

191.58 

68.7 
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15.5.1 


paseETfaiiO 


Test Article Serial Number 00 1 

^ 


pasS^ahO 


155.2.1 Record the PFS Test Set value during the test and the largest sensor value, 

1 Auc, <5,00 0 

Sensor Null Offset - Q.ooi i - — — 3 ~ 


PFS Test Set Value 1 2.ooo 
Comments: 


I inches 


1 inches 


Expected: <+/- 0.0045 in. 


Expected: 0.000 in. 


15.5.3 Resolution Test (9-6-3) PASsQ^PAIlO 

15-5.3.1 Record the PFS Test Set position and the smallest change in the sensor position. 


PFS Test Set Initial Position 1 £>.5~pq 


Sensor Resolution 1 Q.qqz 


jin. and Ending Position I o.S'oZ 

Expected: < +/- 0.0045 in. 
Estimated: 2(0.75) /2 10 ~ 0.0015 in. 
Proc. Spec.: 0.00037 in. 


Comments: 7 


— V O.S &7 Q r « A'.fiC J 0,0, 


passQ'faiiO 


155.4.1 Record the sensor and PFS Test Set full stroke positions. 


Sensor Positions 


- Full Stroke 
+ Full Stroke c>.7 5° 


PFS Test Set Positions - Full Stroke ~om3 


+ Full Stroke L_^7V£_ 


Expected: -0.750in. 
Expected: +0.750in. 

Expected: -0.750in. 
Expected: +0.750in. 


Comments 


Th- PFS v*t 


1— ^ X- ^ ^ exWs 


a -s 
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15.5.5 Linearity Test (9.6.5) PASsTTFAnTl 


Record Sensor 
Positions at the 

POSITION AND FORCE SENSOR (PFS) TEST SET POSITIONS 

PFS Positions 

-0.750 

-0563 

-0375 

-0.188 

0.00 

0.188 

0375 

0563 

0.750 

0 to +Full Stroke 





O.ooo 

o./n 

KSS9B 

0.51*5" 

0.75o 

+Full Stroke to 0 





mm 


0.7,2! 


0,75Tb 

0 to -Full Stroke 

-o.“No 


mm 

ESS! 






-Full Stroke to 0 

am 

EUSII 

BSSI 








15.5.5.1 Print the spreadsheet containing the PFS Test Set vs. sensor positions and the linear regression and 
standard deviation analysis on those points, and attach it behind this data sheet 


15.5.5.2 Record the slope, constant, and standard deviation values. 
Slope 0*49% Expected: 1.0 Constant 


O.oo</ 


Expected: 0 


Standard Deviation 


O.Ool 


Comments: 


15-5.5.3 Calculate the linear regressed range of the null and full stroke values, and account for the 
standard deviation to find the linear regressed range of the null and full stroke values, 
y = mx + b, where m = slope, b = constant, x = sensor positions 
linear regressed range = (y - standard deviation) to (y + standard deviation) 


Actual Null Position 


O.O&io 


A 


oW fin . 


Regressed Range j 


*D.oo3 


jin. to 


(5-otl 


in. 


Actual Min. Full Stroke Position 


Actual Max. Full Stroke Position 



Comments: 


Regressed Range L 

-0.71$ fr 

n. to 


-0.75*2 

l 




Regressed Range [ 

onvsr i 

n. to 


P-75? 

k 


15.5.5.4 Calculate the deviations of the actual data points from the best straight line and record the largest 
deviation. 


Sensor Nonlinearity I O.o /S~ 


m. 


Comments: w , < 


Expected: <+/- 0.0019 in. 

d< 
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Sensor (inches) 


■> 


FOXIDATA.XLS 


Environmental Final Perfomance Test (Rudder Pedal Sensor S/N 001) 


Reference (inches) 

Sensor (inches) 

0 

0 

0.188 

0.188 

0.375 

0.376 

0.563 

0.565 

0.75 

0.75 

0.75 

0.75 

0.563 

0.569 

0.375 

0.381 

0.188 

0.198 

0 

0.006 

-0.188 

-0.176 

-0.375 

-0.363 

-0.563 

-0.543 

-0.75 

-0.74 

-0.75 

-0.75 

-0.563 

-0.57 

-0.375 

-0.381 

-0.188 

-0.188 

0 

-0.004 


Least Squares Fit 


Results Map 


m 


sem 




F 


ss reg 


df 


ss resid 


(y - mx + b) 

Results 

0.997556 

0.003579 

0.003408 

0.001606 

0.999802 

0.007002 

85694.03 

17 

4.201145 

0.000833 


Least Square Fit Results Key 


m = slope 




se m = standard error for slope 


se b = standard error for v-intercept 


r squared = coefficient of determination 


se y = standard error for the y estimate 
( se y = standard deviation) 


F = the F statistic 


df = degrees of freedom 


ss reg = regression sum of sauares 


ss resid = residual sum of squares 
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